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C-299 3 
Volts. .0¢ 
Amp. Dry 
Battery 
Det. and 
Amp. 
$5.00 


C-11 1.1 
Volt 25 
amp Dry 
Battery Det 
and Amp 
Special Base 
$5.00 
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New Triumphs of Radio Invention— 
New Performance Records 

















With two WD.-1I!1 
Radiotrons* and head 
telephones 


$35 


with headphones 
~ocal stations on 
Loudspeaker 


“There's a Radiola fir-every purse” ; 
Ne $35 to $425 
t Model Price Approximate Type of Degree of 
= Range Antenna Selectivity 
Radiola Ill Jp to 1500 miles Improved 


Outdoor or in 
door antenna. 


selectivity. 
Minimum 
radiation. 








Radiola Balanced 
Amplifier 

To be used with Rad 

iola IIL. With two WD- 

11 Radiotrons.* 


Gives Loud- 
speaker operation 
with Radiola III 
up to 1500 miles 
under favorable 
conditions 


Outdoor or in- 


door antenna. 





Radiola III-A 
with four WD.-1!1 Rad 
iotrons,* head tele 
phones and Radiola 
Loudspeaker 


Loudspeaker op- 
eration upto 1500 
miles under fa 
vorable condi 


Outdoor or in 
door antenna. 


Improved 
selectivity. 
Minimum 








iotrons,* and Radiola 
Loudspeaker 


eration up to 2000 
miles under fa- 


Same without Loud $65 tions. radiation. 
speaker 
Radiola 
Regenoflex 
with four WD-11 Rad Loudspeaker op- eet ae, 


Outdoor or in- 
door antenna. 


nary selec- 





with four WD-11 
Radiotrons.* Loud 


speaker built-in 


eration up to 200 
miles under fa 
vorable condi 
tions. 


seseababenedoocooecoccoose Pecesesense vorable condi- tivity. Non- 
Same without Radio $] tions. radiating. 
trons or Loudspeaker. 50 

Radiocle X Loudspeaker op Extreordi- 


Outdoor or in- 
door antenna. 


nary selec- 
tivity. Non 
radiating 





Radiola 
Super-Heterodyne 
with six UV-199 Radio- 
trons* and Radiola 
Loudspeaker 
Same without Radio- 
trons or Loudspeaker. 


Loudspeaker op- 
eration up to 2000 
miles with inter- 
nalloop. With 
external loop up 
to 3000 miles un- 
der favorable 
conditions. 


No antenna. 
(Concealed 
small loop built 
into set.) 


Super-selec- 
tivity. Non- 
radiating. 
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Radiola 
Super -VIll 
with six UV-199 
Radiotrons.* Loud 

speaker built-in. 


Loudspeaker op- 
eration up to 3000 
miles under fa- 
vorable condi- 
tions. 


No antenna. 
(Concealed 
large loop built 
into set.) 





Super-selec- 
tivity. Non 
radiating. 











t All Radiolas sold without batteries. 











* Only dry batteries used. 
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AMPLIFICATION with the BALLANTINE 


VARIOTRANSFORMER 





can enjoy 


whole family hear the an- 

r’s ‘This is station ZYX, 
From "Way off Yonder!” 

by adding BALLANTINE 
yuency to your present out- 
g, of course, that you have 
: iker. The voice or music will 
r i strong. And you’ll find it 
irate the various stations. 
Fy re, squealing and distor- 
be entirely eliminated. 


\ny standard set 
O re BALLANTINE units may 
b 1 in between any standard 
its audio amplifier—as 
ve. Easy changes in wiring 
regenerative, non-regenera- 
en crystal sets. Besides, to 


Complete radio frequency 
ad amplifier unit with socket $ 152° .0O 
and rheostat . 
Transformer cane See $9.60 
panel or base 


Ac dealers or postpaid 


DA 











reflex circuits the BALLANTINE brings 
the advantage of tuning each stage. 
Notable results have been obtained in 
theOne-, Two-,and Three-Tube Reflexes 
as described in Radio Broadcast. 


All wavelengths 

Pure tones at maximum volume for 
the number of tubes employed are 
assured by the continuously vari- 
able feature of the BALLANTINE trans- 
former. For, by turning only one knob, 
this instrument tunes sharply through- 
out the range of 200 to 600 meters. 
Pigtail connections and full shieldings 
prevent stray noises. Theory and 
details of construction will be furnished 
to those interested in our 25-page book- 
let, Radio Frequency Amplification. 
A special service 
Every user of BALLANTINE VARIO- 
TRANSFORMERS is entitled to the experi- 
ence and advice of the engineering 
staff of the Boonton Rubber Mfg. Co. 
Try the instrument first. Then, if 
there’s anything you don’t understand, 
write, giving full details of your com- 
plete outfit. 


BOONTON RUELER MPe. Ca. 


Pioneers in Bakelite Moulding 
124 Fanny Road, Boonton, N., J. 
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QUENCY AMPLIFICATION with the 
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The GREBE “13” | 


A Real Receiver for Relay Men 


6¢T is not easy to find a man 
who after three years of 
learning has not reached happi- 


x) 
ness. 
—Confuctus 


The relay man attains happiness 
in far less time when he owns a 


Grebe “13”. 


Dector Yn 





need under 
wtrong U. 8. 
No. 1,118,149 





C OMBINING Regeneration and Tuned R.F. this 
Instrument affords sharper tuning, greater range 
nd quieter operation. And, each detail of Grebe crafts- 
manship assures trustworthy performance. 

You will find the Grebe ‘13” in the stations of seasoned 
DX men who have established worth-while records. 


Ask your dealer or write us. 


A. H. GREBE & CO., Inc. 
76 Van Wyck Blvd., Richmond Hill, N. Y. 


Western Branch: 451 East 3rd Street, Los Angeles, Cal. 
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THE AMERICAN RADIO RELAY LEAGUE 


\merican Radio Relay League, Inc., is a national non- 
association of radio amateurs, bonded for the more 
relaying of friendly messages between their stations, 
itive protection, for orderly operating, and for the 
improvement of short-wave two-way radio telegraphic 
ition. 
an incorporated association without capital stock, 
| under the laws of Connecticut. Its affairs are governed 
d of Directors, elected every two years by the general 
p. The officers are elected or appointed by the Direc- 
League is non-commercial and no one commercially en- 
he manufacture, sale or rental of radio apparatus is 
membership on its Board. 


y and for the amateur,’’ it numbers within its ranks 
every worth-while amateur in America and has a 
h f glorious achievement as the standard bearer in amateur 


ries regarding membership are solicited. Ownership 
nitting station, while very desirable, is not a prerequisite 
‘ship; a bona-fide interest in amateur radio is the only 
Correspondence should be addressed to the Secretary. 
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, Pa. 234 Westmount Drive Hartford, Conn. 
Toronto, Ont. 
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Detroit, Mich. Glastonbury, Conn. 
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CK Silver Lane, Conn West Hartford, Conn. 
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Hartford, Conn. Tacoma, Wash 
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The April Elections 


are being mailed from A.R.R.L. Head- 

quarters to every member of the 
League residing in the United States and 
Canada, the U. S. members to elect a Di- 
rector to represent the division in which 
they live and the Canadians to elect the 
A.R.R.L. Canadian General Manager. 

There now devolves upon every one of 
us A.R.R.L. members not only an oppor- 
tunity but serious duty. Our new consti- 
tution gives us a greater measure of de- 
mocracy than we have ever had before, and 
we must use it in this first election held 
thereunder for the choice of a new A.R.R. 
L. Board. The system of government we 
have adopted is helpful to A.R.R.L. only if 
it reflects the wishes of the majority of its 
members. In voting for the members of 
our new Board, then, we are not only exer- 
cising a privilege but fulfilling a solemn 
duty, worthy of our most serious fore- 
thought. 

A.R.R.L. has a_ glorious history of 
achievement and progress. It has done 
much to advance short-wave radio. It 
stands for the best in Amateur Radio, a 
power for good always. It provides the 
opportunity for co-operation, so essen- 
tial in our lives as radio amateurs. It 
represents and protects us in our rela- 
tions with the rest of the world, where, 
unaided, we would fall. 

A.R.R.L. must carry on. Much depends 
upon the new Board. Altho the new di 
rectors will be elected’ as the representa- 
tives of certain areas, they are the gov- 
erning power of the League in all its mat- 
ters. Every League member therefore 
should give deep consideration to the choice 
of ‘the director from his territory, to the 
end that the men put into office will have 
been selected not only because they can 
represent their territory but because they 
are endowed also with vision, wisdom, fair- 
ness, and ability as leaders, so that in all 
things they will act for the greatest good 
of our A.R.R.L. 


[ere be the first week in April ballots 


B.C.L. Amateurs 


E amateurs, who love amateur ra- 
dio for its own sweet sake, can find 
much encouragement and hopeful- 
ness in the fact that there is only an in- 
significant percentage of the millions of 
people listening to broadcasts who do not 
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get bitten by the mysterious little bug 
and straightaway graduate from the view- 
point of regarding radio purely as they do 
their phonograph. The overwhelming ma- 
jority of the B.C. fans have become ama- 
teurs in their own game, much closer to us 
telegraphing amateurs than it ever appear- 
ed they would be, and except that their 
interest lies in reception only and in tele- 
phony instead of telegraphy, they are be- 
coming of much the same breed as our- 
selves. They are circuit hounds, tireless 
experimenters; their aim is greater DX 
and they compare their records even as 
you and we. We admire an article ap- 
pearing in a recent issue of the Southern 
California Radio Association Bulletin so 
much that we want to reproduce it here, 
with its welcome to B.C.L.’s, as an example 
of what we think the amateur’s attitude 
should be everywhere: 

“The Broadcast Listener is usually one 
of two types: he is either one who takes 
radio for granted and who is not at all 
interested in what makes the wheels go 
‘round or he is of the experimenter type, 
exceedingly curious to learn the whys and 
wherefores of radio. 

“The designation ‘amateur’ is from the 
French, and means ‘lover’ or ‘admirer.’ 
Radio amateurs are just that—they love 
radio: they enjoy unraveling its mysteries; 
they enthuse over circuits, diagrams, theo- 
ries and practice; they get a thrill from 
tinkering with radio—not in a haphazard 
way—but with a definite scientific object 
in view. They are for Better Radio, the 
most fascinating and absorbing study that 
is available to all! 

““A part of radio’s thrill is the glory of 
‘working’ a fellow amateur. One may 
putter around with a few odds and ends 
and emerge with a capable radio trans- 
mitting set—a set capable of reaching far, 
far away. This thrill needs to be experi- 
enced just once, to be understood and ap- 
preciated. It’s a g-r-a-n-d ’n’ glorious feel- 
ing! 

“The ranks of amateur radio are open 
to all BCL’s who are real, dyed-in-the- 
wool amateurs; who love the mysteries of 
radio and would appreciate good fellow- 
ship and sound technical advice and help 
If you are of this type, and have not 
yet become a ‘ham’ (as the amateur pre- 
fers to call himself) this association wel- 
comes you to its ranks. 

“Our members are always glad to co- 
operate with the BCL in every respect. 
We who love radio are only too glad to 
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be of | hose who are looking for Heard” Department have been eliminated 
the ult radio, and our hand is from the newsstand edition of QST because 
extends s end!’’ our non-member readers in general are not 

Mak e your policy too, O.M.— particularly interested in them. This re- 


llows of this type in Ama- 


sults in a saving in expense which makes 














we wa 
teur R possible the publication of a larger and 
nal __s—Cié etter QS”. A 
= These two departments are included in 
, the edition supplied to members of the A.R. 
NOTICE TO R.L. If you are interested in them, it is 
OUR NEWSSTAND READERS proof positive that you ought to be a mem- 
ber of the League. May we not direct you 
_As 1 in our last issue, the to the handy application blank appearing 
Traff nt Report and the “Calls on page 88 of this issue? 
‘ = * . 
Something New in Radio Frequency 
. 
Amplifiers 
By M. B. Sleeper* 

Th t way of doing a thing always deserves respectful consideration. It is often very 
much w while to sacrifice something to gain simplicity. Mr. Sleeper here presents a tuned radio- 
frequen fier which does not oscillate under the ordinary conditions of broadcast reception, 
altho » ual circuit is employed. 

The t nitting amateur will find the article interesting reading, partly because he too may soon 
be usi illating receivers, still more because his family is certainly interested in phone 
receptio —Technical Editor. 

A ir I designed a variometer ly hit upon a design which was both 

Ww he idea of making it in such economical in the matter of molds and did 

a that the change of inductance away with a lot of trouble and worry. It 

from minimum to maximum would did not provide a variocoupler, to be sure, 


be great, while the distributed 
capacity and the resistance at radio fre- 
quenci¢ d be exceedingly low. The 
variom ned out even better than my 





Fig. 1 eper Variometer and Fixed Coupler. 
expecta and I felt well pleased with 
myself, because the variometer was 
good lly, and because, in simpli- 
fying echanical design, I avoided the 
well-k: t-blanket of radio—patent 
initring 

How was soon informed that an 
unusu d variometer was not so good 
unles an equally good variocoupler 
to go t. The molds for Bakelite 
parts ensive, unbelievably expensive 
in fact re is a very definite economi- 
cal ad e in using the same parts for 
bot! ter and variocoupler. I final- 





on Ir Technical Publisher. 





but something better, a fixed coupler. 

Figure 1 shows the variometer and also 
the fixed coupler. The latter is simply the 
variometer stator frame with a_ special 
winding. Altho you cannot see this in 
the illustration, the winding is broken so 
that a small part is brought out to two 
binding posts as a primary for the fixed 
coupler, while the balance serves as the 
secondary coil. 


Why a Fixed Coupler Is Satisfactory 


Perhaps you are in the habit of using a 
vario-coupler because you think the variable 
coupling is necessary. If you stop to think 
you will realize that, however much you 
turn the coupling-control knob, you finally 
leave it at just a few degrees on the scale. 
Really, you don’t need to vary it at all 
if it is kept fairly loose. Also, in ordinary 
amateur and broadcast reception, it is the 
custom to do very little tuning in the an- 
tenna or primary circuit. The fixed coupler, 
then, provided the twin for the variometer 
in the form of an inexpensive instrument 
which replaced the vario-coupler and at the 
same time did away with primary switches, 
soldered taps and coupling variations. I 
felt better after that. 


Another Use for the Fixed Coupler 


About that time David Grimes, I.D., (I.D. 
stands for Inverse Duplex) appeared on 
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the scene. I thought I was something of an 
experimenter but I.D. can think of more 
things to do without stopping than I can 
if I sit up the night before planning them. 
When he suggested that the fixed coupler be 
used as a tuned radio-frequency amplify- 
ing transformer, I dropped everything to 
see what could be done in that direction. 
At the same time he rushed to Penmar- 
davem’s to make out a patent application, 


~ 
UV 201 A a Chapler 





Fmed { 0005 
$s af 
p 4.) S Teccss 
































J ] 7wo -Tube Receiver 
“O ov “2 tov O99 fixed Couplers 
Sat A&at. 8 Bat 


FIG.2 





and, by the time I found out how they 
worked, he had reached the Q.E.D. of his 
claims thereon. Which was as it should 
have been, for it was his idea. For my 
part I am glad enough that I can pass the 
story along to other Experimenters. 


As an R.F. Amplifying Transformer 


The simplest application of the fixed 
coupler to radio frequency amplification is 
illustrated in Fig. 2. Here is a 2-tube set 
with one step of radio amplification and an 
audion detector. A fixed coupler is used 
as the input tuner, just as a vario-coupler 
might be connected _— pee” 
The secondary is Gupler yy 20.4 Coupler 
tuned from 200-600 | 
meters by a .00025 
microfarad variable 
condenser. The plate 
circuit of the first 
tube is connected 
thru the primary 
winding of another 
fixed coupler, with 


‘ 


p 


by another .00025 
condenser and connected to a detector tube, 
preferably a UV-200 or C-300. 

First off, you will say that there is 
nothing new about this circuit. But there 
is, as it has been constructed here, for it 
has all the advantages of tuned radio fre- 
quency, yet it does not oscillate. (This is 
correct within limits only—see the “Ap- 
pendix for Amateurs”—Tech. Ed.) To be 
sure, ordinary tuned radio-frequency cir- 
cuits can be prevented from oscillating by 
using a potentiometer to put a positive 
charge on the grid but the effect of this is 
as if a resistance were connected across 
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the tuning condenser, making the signals 
weaker, the tuning broader, and the B- 
battery consumption much greater (which 
can be said also of the practice of putting 
an actual resistance across the tuned cir- 
cuit, or in series with it ) In the present 
circuit however, the negative voltage from 
the C-battery saves the B-battery. 

Perhaps you don’t understnad why it 
won’t oscillate. I might claim that it 
won't because there is nothing to make it, 
but that wouldn’t be quite fair. To make 
the circuit oscillate, a fairly large induct- 
ance must be put into the plate circuit of 
the tube, either by putting it directly in as 
the primary of the r.f. transformer, or 
(what is exactly equivalent) by putting 
it into the secondary circuit and using a 
low ratio of transformations. The design 
of these couplers is such that the inductance 
in the plate circuit is not sufficient to cause 
oscillation, That’s a very simple reason. 
(See “Appendix for Amateurs” for details.) 


Circuits 


The arrangement can be substituted for 
a radio frequency transformer in plain 
radio-frequency circuits, reflex, or inverse- 
duplex circuits. Fig. 3 shows a 5-tube set, 
giving two stages of r.f. amplification. If 
you are clever at putting things together 
you can arrange the three condensers to be 
controlled by a single knob. Verniers, 
either separate or in the form of an extra 
plate, are needed on the second and third 
condensers to get a perfect adjustment. A 
loop may be connected to the first condenser 
in place of the first fixed-coupler. 

Figures 4, 5 and 6 show one of the best 
sets I have ever used, a one-step reflex 
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receiver with an audion detector. You will 
see that two fixed couplers are used, one 
between the antenna and the first tube 
as an input tuner and another as a tuned 
radio-frequency transformer. Both tuning 
condensers have a maximum capacity of 
.00025 microfarad. 

An exceedingly interesting circuit is 
shown in Fig. 7. This diagram (shown by 
permission of the Sleeper Radio Corpora- 
tion licensee for the Grimes Inverse Du- 
= Inventions), is a Grimes Inverse 

uplex Set. When used on an antenna 
within a mile of WEAF the tuning is so 








sharp Al 


operating on 495 


meter e heard when the con- 
trols wv VDP, 502 meters. Great 
rang e when a loop is sub- 
stitut t fixed coupler, but 
tuning es so sharp that recep- 
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tion la mes a matter of luck in 
strikins ymbination for the three 
dials f the tapped loop shown 
(and Grimes sets) an antenna 
may | nd the secondary of the 
first fix tapped to permit adjust- 
ment tage applied to the grid 
of tl This is necessary on 
strong revent overloading the 
tube 
The C-B and the Choice of Tubes 
Eith » (C-299) or UV-201-A 
(C-301 may be used thruout, 
altho 301-A’s), with a UV-200 
(C-30 r, give the best results. 
The | very important, where 
show! agrams, for the current 
draw B-batteries is heavy at 
the be UV-199 (C-299) tubes the 





Fig tion of 2-tube Reflex Set. 
saving the low filament current 
cor all compared to the in- 


cost, unless the C- 

d 1% to 4% volts are 

e life of the C-battery 
is lf life, its use is many 
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times repaid, The new Eveready-3 is a 
rene | unit; the same battery can be used 
for the filaments of UV-199 (C-299) tubes. 


4 megahm 
\ UV 20/ A . 
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At a slight sacrifice in results UV-199 
(C-299) tubes can be used thruout. 


AN APPENDIX FOR AMATEURS 
By the Technical Editor 


When reading hastily, it is so easy to 
misunderstand Mr. Sleeper’s claims, that 
an explanation seems strictly necessary. 

There is nothing unique about the cir- 
cuits shown; that claim is not made. The 
originality lies in the proportioning of the 
fixed couplers in such a fashion that the 
tendency to oscillate is not troublesome as 
long as ordinary receiving antennas are 
used. This may be explained as follows. 

The tendency to oscillate arises from the 
fact that a fairly high inductive load is 
placed in the plate circuits of most r.f. 
amplifiers, especially those of the tuned 
variety. If this inductive load is kept low 
enough the tendency to oscillate will not 
be troublesome as long as the antenna re- 
sistance is fairly high. Now the inductance 
in the plate circuit of such a set as here 
described can be cut down by using few 
primary turns and a step-up ratio in the 
fixed couplers. This is what Mr. Sleeper 
has done. 

With a low resistance amateur antenna- 
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and-counterpoise this device does not usual- 
ly suffice and oscillations cannot be fully 
prevented unless resistance is introduced 
(as in the Grebe CR-12 and CR-13) or 
some other device used as described in 
“Anti-Regenerative Amplification”, (QST 
for January, page 12). This is a pretty 
safe statement—in fact it is so safe that 
the Technical Editor is authorized to say 
that a prominent laboratorian makes the 
following offer: $100, cash in hand, for 
even a single-stage r.f. amplifier, having 
a tuned transformer giving a non-regen- 
erative amplification of 3 or more per 
stage, which he cannot cause to oscillate in 
the course of ordinary reception, when 
connected to the low resistance antenna at 
his laboratory. Amplifiers in which the 
grid-plate capacity is balanced (Rice, 
Hazeltine, etc.) are of course barred. 
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“Rolling Your Own” 

At the last moment we have a letter 
from Mr. Sleeper in which he gives the 
following constructional information for 
those who wish to try it first with home- 
made equipment. A fixed coupler equival- 
ent to the one pictured (except in looks) 
can be made by winding on a 3-inch tube 
45 turns of #22 S.S.C. wire, then leaving a 
space of % inch or ¥ inch and winding 6 
turns of the same wire. The small wind- 
ing is the primary and the end of it near- 
est to the secondary goes to the B-battery, 
the other end to the plate. 

The long winding is the secondary; the 
end farthest from the primary goes to the 
grid. A one-wire antenna 20 feet high 
and 100-300 feet long is recommended. 

For amateur work both windings may 
be reduced about one half. 


Loose-Coupled Transmitting Circuits 
By Maurice G. Goldberg, 9ZG ex-9APW 





“We amateurs are a fairly considerate lot and most of us pay some attention to the QRM our 
transmitters cause the other fellow in the same neighborhood. Some of us put in good filter systems; 
some put in loose-coupled transmitters; and a few of us try to combine the two into the ideal amateur 
transmitters. Having discoursed somewhat on filter systems in QST with good effect’ it is the 
writer’s intention to invite a more pronounced interest in loose-coupled circuits for transmitters in 
order to reduce interference and swinging signals and to increase the efficiency of many transmitters.” 





HE loose-coupled transmitter has 
many advantages over nine tenths 
of the circuits used in our ama- 
teur stations. It is far superior 
to all direct-coupled sets in that 

it reduces key thumps which are prevalent 
with all direct-coupled sets using any of 
the common methods of keying (which is 
more than enough cause for throwing out 
all of our present circuits.—Tech. Ed.) 
The loose-coupled transmitter will work 
very near the fundamental of the anten- 
na without any need for series condensers. 
(Neither is there any need for care about 
the location of the antenna nodal point 
as there is with direct-coupled sets.—Tech. 
Ed.) Finally, the loose-coupled set emits 
a steadier wave as the tuned primary has 
a stabilizing effect and prevents swinging’. 


Drawbacks 
The only drawback to the use of a loose- 
coupled transmitting transmitter is the 
necessity of using a good variable conden- 


Mr. Goldberg was first to make experiments 
on amateur filters and to give the results to the 
rest of s see QST for April, 1923, page 14. 


This was the start of the movement for good plate 
supplies which has called forth Prof Dellen- 
baugh’s classic article and the Reinartz Modula- 
scope. 

2—-Swinging is a change in wavelength, back 
and forth This is not the same thing as fading 
which is a change in the strength of the signal 

3—See the article on antenna series condenser 
in last issue; these condensers can also be used 
in tuning the primary circuit of a loose-coupled set 





ser to tune the primary circuit’. If any 
amount of power is being used this con- 
denser will have to be immersed in Tran- 
sil or castor oil, as the current in the 
primary circuit may be anything from 10 
to 100 amperes. (We can’t agree with this 
—the current is generally within 50% of 
the antenna current. At 8AQO-8XH, with 
3 UV-204 tubes the primary current is 
about 10 amperes altho 2 kilowatts are 
being put into the antenna.—Tech. Ed.) 
The size of the wire in the primary will? 
have to be larger than ordinarily used im 
direct-coupled circuits. Number 12 cop- 
per wire might carry the current in a 
direct-coupled set but will get hot enough 
to fry eggs when used in the primary 
circuit of a loose-coupled set. 


The Set at 9ZG-9APW 

In Fig. 1 is shown the circuit in use 
at station 9ZG-9APW with the values of 
capacity and inductance shown. It will be 
noticed that the variable condenser shunts 
only a part of the plate inductance, the 
best number of turns being found by 
noticing the combination that will give the 
highest reading on the antenna ammeter 
when adjusted in the fashion explained 
later in this article. 

At the writer’s station the “reversed- 
feedback” circuit of Fig. 1 is used because 
it has been found best suited for the 
peculiar conditions of this location. No 
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lenser was found neces- 
fortunate as that would 
¢ adjustments in the pri- 
Four turns of No. 26 wire 
nd to work best as a grid 
| wire can only be used 
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‘OUPLED “REVERSED FEED- 
ISED AT 9ZG-9SAPW 


tuning condenser can be 
a wavelength of 220 me- 
tuning condenser works 
tation) when placed across 
plate inductance. At this 
turns are used in the an- 
tween the antenna and the 
The primary tuning 
at 35 on a 100. division 
num capacity being .001 
oil, probably .004 at 
horter waves fewer turns 
n both inductances and 
ng condenser adjusted for 
i¢ sired. 


Tuning 
ivelength it is only neces- 
e position of the antenna 
ndary coil by a few turns 
the primary tuning conden- 
t antenna current is ob- 
i “pickup”. It will be 
ving the primary con- 
he key down) it is possi- 
adjustment giving .3 to .5 
yntenna current than can 
when the key is operated. 
is possible to raise the 
to perhaps 5 amperes by 
lown and adjusting the 
nser but the set will not 
tly on this adjustment and 
rk at times, the result being 
heat badly. To avoid this 
primary circuit is worked at 
er wavelength. This best 
found by holding the key 
lually bringing the primary 
toward the resonance point. 
e point is approached the 


antenna current rises. The best operat- 
ing position is the one giving the highest 
possible antenna current without giving 
unsteady operation. Working too clos: 
to the resonance point will result in ur 
steady operation and working too far fr: 
it will reduce the antenna current. Ad) ist 
the primary condenser to a point ‘hat 
seems to give prompt pickup each time 
the key is depressed. This adjustment wi! 
be, as already stated, a little below the 
resonance peak. The peak itself can be 
detected by a teriffic “Bang!” in the re- 
ceiver as the primary condenser is swung 
thru the resonance point. Place the re- 
ceiving set at a considerable distance from 
the sending set and listen carefully while 
sending the alphabet clear thru, noting 
covetaliy if any of the letters “‘miss out’ 
(It may sound unreasonable but a set 
of this sort will at times work perfect!\ 
on some letters and miss others regular! 
—Tech. Ed.) If one hears every letter 

is a fair certainty that the best operutin 
point has been found. If, however, one «r 
more letters miss out the best point has 
not been found and the condenser should 
be set a trifle lower and the operation re- 
peated until every letter sent can be copied 
in the phones. This had beter be checked 
by sending to a local station until one has 
become used to the c'reuit. 

One must not be deceived by the slight 
drop in antenna current when this adjust- 
ment is made. As stuted before the reduc- 
tion from the maximum will be from .3 
to .56 ampere but «1 what use is a large 
antenna current unless the signals can be 
read? Besides, even after this adjustment 
is made a good loose coupled set will still 
produce a higher antenra current than 
can be gotten with most direct-coupled 
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sets. At the writer’s station it is possi- 
ble with one 50-watt tube to get an an- 
tenna current of an ampere when only % 
turn of inductance is used in the antenna 
circuit. With one turn the current is 2.1 
amperes. Thus we are able to work effec- 
tively near the antenna fundamental with- 
out using series condensers. 


Circuits 


The Meissner Circuit, being inherently - 
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loose-coupled, is not shown. The ordi- 
nary loose-coupled circuits with tuned 
primaries (Hartley and Colpitts) have an 
advantage over the Meissner in that they 
are somewhat more stable because of the 
steadying effect of the tuned primary. The 
Meissner circuit is affected by everything 
that happens in the antenna circuit; if the 
antenna falls down in a storm or is 
grounded accidentally the tubes will at 
once stop oscillation and draw a very 
heavy overload. The same effect takes 
place to some extent when the insulators 
are wet by a rain. In the loose-coupled 
circuits with tuned primaries, changes in 
the antenna system do no harm since the 
tubes draw an appreciable load only when 
the primary circuit is tuned to the antenna 
or nearly so. A large change in the an- 
tenna constants (wavelength or resistance) 
will remove the load from the oscillating 
tubes. The same dangers that have been 
mentioned as applying to the Meissner 
circuit usually hold true also for direct- 
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LOOSE-COUPLED COLPITTS CIRCUIT 
FIG. 3 


coupled sets, especially if the antenna 
comes down on the counterpoise. (Anyone 
who has had to work a tube set during 
a heavy rain will kfiow how true this is. 
We had a horrible time with our Hart- 
ley circuit at 1XAQ on the evening the 
“Shenandoah” was adrift.—Tech. Ed.) 


Coupling 

Figure 4 shows three resonance curves 
drawn from data obtained at 9ZG-9APW 
with various distances between the near- 
est edges of the primary and secondary 
inductances. It will be noticed that at 
the closer couplings there is quite a re- 
gion thru which the primary cireuit will 
not operate steadily, shown by the dotted 
portions of the curves. If the coupling is 
made loose enough (4 inches in this case) 
the circuits can be in exact tune without 
disturbing the oscillator’s persistence in 
the least. With this coupling the tuning 
is also much sharper. The curves are 
not quite correct in one way as they show 
less current for the looser couplings. This 
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is because no adjustment of the plate turns 
was made. Had this adjustment been 
made as it is under normal operation, 
the maximum value of antenna current for 
all couplings would be very close to the 
same. 


The Helix 
In order to determine the best type of 
inductance for use in the antenna cir- 
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cuit, 9 turns of No. 26 wire were wound 
very close together on a four-inch form 
and with coupling of 2 inches and the tube 
running on 1200 volts, 3.8 amps was ob- 
tainable in the aerial circuit at the opti- 
mum operating adjustment. Needless to 
say the wire got burning hot, so 9 turns 
of No. 11 D.C.C. wire were wound on 
the same form after removing the No. 26 
wire. To the writer’s surprise the antenna 
current was 3.2 amperes, .1 less than in 
the case of No. 26 wire. A Radiocorp in- 
ductance was next tried, and with 8 turns 
in for the same wavelength, 3.2 amperes 
was obtained. To be absolutely certain of 
results the No. 26 wire was wound on the 
same form again, and when inserted in 
the circuit the meter again read 3.3 am- 
peres, showing that for some reason the 
No. 26 wire was better than the larger 
wire of smaller resistance. This could 
be due to one of two things; either the 
increase of resistance in the antenna cir- 
cuit meant the possibility of operating 
closer to the resonance point, or the com- 
pactness of the inductance was doing the 
trick. To determine just which one of 
those theories was correct a pancake in- 
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1 of the same elec- 
The old spark-coil 
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inch form with turns 
ind very satisfactory 
extra Radiocorp in- 
variation in coupling 
moving the antenna 
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right, so as to bring 
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1—Sharpens the wave both locally and 
at a distance. 

2—-Materially reduces key thumps and 
swinging. 

3—Almost entirely eliminates series 
condensers, which are needed only when 
working below the antenna fundamental. 

4—-Increases the efficiency of the trans- 
mitter in many cases. 

5—Allows rapid changes of wavelength 
without any need for locating the nodal 
point. 

6—Removes danger of tubes “going up” 
when antenna changes or drops, since: 

7—Tubes draw normal load only when 
the primary is in tune with the antenna. 

8—Removing aerial and counterpoise 
leads from the inductance removes chance 
of getting hurt by plate voltage when 
touching any part of radiating system. 

9—By sharpening wave, reduces ab- 
sorption by power lines and nearby ob- 
jects of other kinds. 


The Amateur Scores Again 


of American Amateurs Do Valiant Emergency Work 
When Blizzard Paralyzes Middle West 


3d to 5th a blizzard 
thern half of the United 
npanied by the worst 
many years, complete- 
g wire communication 
and isolating many 
as the usual modes 


towns were without any contact with the 
outside world. 

The amateur got on the job and demon- 
strated his value to his community. He 
stepped into the breach and gave valuable 
service to the railroads, newspapers, 
business firms, and individuals. An incom- 
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the Stations Which Did Excellent Work During the Storm Emergency. 


vere concerned Tele- 
Union and press 
many of the railroad 
ins were snowbound. 
rest news distributing 
had but one slender 
itside. world, a lonely 
Paul. Hundreds of 


plete record shows that hundreds of sta- 
tions participated in the general emerg- 
ency work of this storm and gave a glow- 
ing example of the ability and keen desire 
on the part of the ham to help where 
ever he can. Broadcasting stations at- 
temped to help too, but being limited in 
number, personnel and equipment for 
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such a condition, gave most of their as- 
sistance to the broadcasting of press for 
the news associations, leaving the ama- 
teurs to handle the point-to-point work. 

Chicago naturally was a center of ac- 
tivity. 9AAW, selected by the Chicago Ra- 
div Traffic Assn. to handle emergency work, 
immediately adopted a 24-hour schedule 
disregarding quiet hours with full permis- 
sion of the Radio Supervisor. Don Wal- 
lace, 9ZT-9XAX, Minneapolis, acted as a 
radio Paul Revere in his territory, call- 
ing amateur minute-men into action, and 
continuous watch was kept in the Twin 
Cities. 9BQQ, Minneapolis, did exception- 
al work, sticking with his set with only 
three hours sleep in as many nights. 8ZD- 
8VE, Pittsburgh, handled an emergency 
message from the manager of telegraphs 
and signals of the Pennsylvania Ralroad 
in the Pittsburgh region to a similar P.R.R. 
official in Chicago, inquiring the extent 
of the storm damage and the prospects 
for re-establishment of wire service. This 
message was relayed to 9AAW in Chica- 
go via 8FU in Defiance, Ohio, the answer 
returning the same route. 9BRS in Des 
Moines handled a message from a disabled 
Air Mail plane at Ft. Des Moines to its 
base at lowa City, and then turned around 
and copied 1500 words of press from 
9AAW and gave it to 6BDI, thereby giv- 
ing California its first news on the arrange- 
ments for the Wilson funeral. Early in 
the storm officials in the Twin Cities per- 
ceived their inability to repair the dam- 
age with supplies in hand and a rush order 
for emergency equipment was given to 
9ZT-9XAX to get thru to Ohio. He tied 
up immediately with 1XAM in Connecti- 
cut, who put the message on the Western 
Union wire in a part of the country where 
the wire service was OK. A rush reply 
to that message came back to Minneapolis 
via amateur radio—on 200 meters to 
9BLY. 

It was about this timie that the disaster 
occurred at the Milford Mines near Crosby, 
Minn. 9BQQ, Minneapolis, put out a 
300-word bulletin on the subject for the 
United Press and got direct acknowledge- 
ments for it from Chicago, Atlanta, Bos- 
tion, Pittsburgh and San Francisco. In 
about four hours elapsed time the 300- 
word message to the U. P. office in New 
York was relayed there by 9BQQ-???- 
9BMX-9BRK-3QT-2BOY, the latter making 
the delivery. 

9AAW maintained a continuous watch 
for four days, a number of local amateurs 
helping to man the station and other local 
stations co-operating 100%. The first 
night seventeen stations were cleared with 
storm traffic. 9ATO, Milwaukee, had Chi- 
cago traffic for the railroads, which went 
via 9AAW. At the request of the roads 
a check-up was made on the trains stalled 
in snowdrifts in Wisconsin, 9ZY, LaCrosse, 
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handling the business in his territory. Red 
Cross messages relative to relief at Cros- 
by, and railroad traffic for the C.M. & 
St. P. road were handled with Minne- 
apolis via 9BQQ. 

Hundreds of urgent private messages 


were handled. 9CCM in Dana, IIl., sum- 
moned medical aid for his town from 
Streator, and directed a nurse on a case 
in Streator for a doctor isolated in Long- 
point, Ill. 9DLO handled the Streator end. 
He lives on a farm three miles from town 
and delivered those messages by flivver 
during a blizzard! The wife of a North 
Dakota man had just had a serious opera- 
tion in a Chicago hospital; he could not 
learn the outcome. Amateur radio got it 
for him—from 9XN in Chicago via 9AIC, 
Streator. 9DVL in Naperville, Ill., copied 
train orders for the C. B. & Q. R. R. in 
his city, and several amateurs in Daven- 
port gave valuable help to their local rail- 
road people, who had no information on the 
condition of their trains. 

Among other stations which did splen- 
did work in addition to those already men- 
tioned are 9CD-9XBA, 9ZA, 9BGT, 9BZI, 
9CA, 9ED, 9DOZ, 9DHZ, 9DQ, YARM, 
9YY, 9CSJ, 9BSP. Many of these stations 
worked under the handicap of ice-grounded 
antennas. 9ED is due particular com- 
mendation: he threw together a simple 
transmitter using three receiving amplifier 
tubes for power, building the set for this 
storm work right in the midst of the emer- 
gency. It worked, too, putting fine sig- 
nals down to 9CA Dwight and connecting 
that territory with Chicago. 

From the above it may be seen that many 
stations did fine work. There were many 
failures, however, and we are in no posi- 
tion to pat ourselves on the back as far 
as the net result is concerned. Not enough 
stations were on the job, and too many 
continued selfishly in their own work in- 
stead of QRXing or aiding in the relief 
work. Whenever there is a big storm every 
amateur ought to realize that communities 
somewhere are suffering, and that that is 
his opportunity to serve. When these emer- 
gencies come, every amateur ought to get 
on the job as quickly as possible and help 
in every way he can, even if it is only to 
QRX and watch for cases to arise where 
he may be needed. We handled only one 
message for the Pennsylvania Railroad in 
this storm—all the others were lost or 
stalled. The railroads are good enough to 
compliment us on our coéperation but we 
must admit we didn’t do anything very 
much worth while for them—this time. 
The few stations that did good work are 
much to be commended—they demonstrated 
to Uncle Sam that the American amateur 
can eliminate isolation. Their good work 
should prove an incentive to the rest of us 
to step out and do our stuff next time! 
—K.B.W. 
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Phase Multipliers and Mercury 


Arc Rectifiers 
By C. P. Sweeney, 5KM* 
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if the voltage is lowered a great deal; 
in fact it can be sustained with a drop 
of about 14 volts acros the tube. This 
drop is divided as follows: 4 volts drop 
at the metal (or carbon) electrode, 6 volts 
drop in the space between the two elec- 
trodes and another 4 volts or so at the 
surface of the mercury. This drop of 14 
volts across the valve is constant and does 
not vary with the load on the valve. This 
at once shows that the mercury arc is 
best fitted for high voltage work. If we 
are rectifying at 100 volts we will be 
losing 14% of our energy in the valve 
but if working at 1000 volts the drop 
(which remains 14 volts) represents only 
1.4% of the input voltage. 

If at any time the current is stopped 
for a small fraction of a second the arc 
instantly goes out and the high resistance 
of the valve is restored. 

It is not very convenient to start the 
arc by means of a temporary connection 
to a high-voltage supply. However, this 
method is sometimes used, the high volt- 
age “kick’”’ being provided by the dis- 
charge of an overgrown make-and-break 
spark coil. 

Another way in which the arc can be 
started is by the use of an extra pool of 
mercury as shown in Figure 2. To start 
the arc the switch is closed and the valve 
pool and the small one run together. Cur- 
rent now flows from the line thru the 
limiting resistance and the starting switch 
to the starting electrode. As soon as the 
valve is tilted back the two pools break 
apart and the “starting-arc’”’ is struck as 
shown. This arc fills the tube with mer- 
cury vapor, allowing the main arc to 
strike, after which the starting switch is 
opened and the starting-arc goes out. 


Rectification 


So far as we have gone we have dis- 
cussed the mercury arc as being connected 
across a D.C. line. Now let us see what 
it will do if connected across an A.C. line. 
It is plain that we will not be able to use 
the valves shown in Figs. 1 and 2 because 
they will go out each time the voltage 
goes to zero. This makes half-cycle recti- 
fication impossible and a tube somewhat 
like the one shown in Fig. 3 will have to 
be used. This tube is different in having 
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two positive electrodes, one connected to 
each end of the secondary of a center- 
tapped transformer. The pool of mercury 
is the positive D.C. terminal, while the 


negative D.C. connection is taken from 
the center-tap of the transformer. This 
is the ordinary center-tap connection used 
with electrolytic rectifiers. 

Now if this valve is tilted the starting 
arc strikes as before. The main arc then 
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strikes, going to the particular upper elec- 
trode that happens to be negative at that 
moment. The starting switch is then 
opened as before. 

As the polarity of the transformer 
secondary reverses the arc shifts back and 
forth between the upper two electrodes. 
This happens 120 times per second, con- 
sequently the valve looks as if two arcs 
(or a forked arc) were going all the 
time. See Fig 3. 

Figure 4 shows how the irregular cur- 
rents of the two upper electrodes com- 
bine to make a fairly smooth output cur- 
ent, a considerable part of which is direct 
current, the rest being mainly 120 cycle 
A. C. It will be seen from this figure 
that the current thru each of the upper 
electrodes lasts more than half of each 
cycle. This effect is due to the fact that 
the transformer has a fairly high re- 
actance, which causes it to act as a 
smoothing choke. This prevents the cur- 
rent from going to zero and prevents the 
arc from going out at each half-cycle. 
Increasing this reactance will naturally 
make the wave form smoother and more 
effectively prevent the current through the 
valve from reaching zero at any time. 


“Keep-alive” Load 


If the D. C. line is opened the are 
of course will go out and cannot be 
struck without going thru the business of 
using the kick-coil or the starting switch 
again. This is not good, so it is neces- 
sary to keep the D. C. line 1 aded at all 
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times, at least enough to keep the arc 
going. 


Feeding Vacuum Tubes. 


When supplying vacuum tubes the 
power taken from the valve may not be 
enough to keep the are going but this 
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can be corrected by using the proper 
size of “keep-alive’’ load as mentioned 
above. 

The complete circiut for vacuum-tube 
plate supply then is the one shown in 
Fig 5. 

Such a rectifier may be gotten to- 
gether for about $10.00—and some di- 
plomacy. First get on the good side of 
one of the men with the local light plant, 
some one in the testing department. From 
find out when he has on hand a small 
pole-transformer or manhole-transformer 
that has nothing wrong with its windings 
but showed [on test] a .ore loss too 
high to allow keeping it on the line at 
times of light loads. Then go up to the 
company and buy that transformer. A 
transformer of 1 k. w. rating is large 
enough and such discarded transformers 
are usualy sold for $1.00 per kilowatt; 
give the company a dollar and cart the 
transformer home in the Ford. (One 
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winding of this transformer must, of 
course, be suited for the voltage of your 
house supply line.—Tech. Ed.) 

The next, and hardest, thing is to get 
hold of the mercury are tube. Here you 
have to use some diplomacy and talk the 
company into selling one of the small 
mercury arc tubes they use for supply- 
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delta as shown in Fig. 6. We know that 
if three-phase current is supplied to the 
motor thru the leads at the right the 
motor will run because a rotating mag- 
netic field is found which drags’ the 
rotor around with it. If the power is 
connected to the left-hand leads there 
will not be any rotating field and the 
motor will not run. However, if the 
shaft is given a turn to hand (or started 
by a phase-splitting device) it will run up 
to speed as before, showing that a rotating 
magnetic field must be produced as soon 
as the rotor begins to turn. This makes 
it seem reasonable that we should be able 
to draw three-phase output from the leads 
at the right and test will show this to 
be correct; the motor will give out three- 
phase current up to about 125 of its 
rating, the high figure being due to the 
fact that part of the output is secured by 
direct conduction. (The regulation of 
the three phases will not be equal, how- 
vere, the phase which is directly connected 
to the transformer regulating better than 
the other two.—Tech. Ed.) 


Three-phase Rectifiers. 

Now if we take this three phase power 
from the induction motor and lead it to 
the primaries of three phase transformer, 
or three single-phase transformers (se- 
cured from the power company) the se- 
condaries will supply high-voltage three- 
phase current suited for rectification into 
excellent plate supply The secondaries 
are connected in Y as shown in Figure 7, 
so as to get a center-tap for the return 
to the mercury arc. (See 76.) 

The equipment needed for this circuit, 
above that required for single-phase work, 
is represented by the two additional trans- 
formers and the three-phase rectifier tube, 
which can usually be secured second- 
hand at a price of $6 or $8. 

However, the transformers may be 
smaller, since each handles only % of the 
load, and the tube will probably not cost 
any more than a single-phase one, besides 














being easier to get. Incidentally, you need 
far less filter with a three-phase system 
and it isn’t so inclined to go out. 


Six-phase Rectifiers. 


By far the best plate supply of all can 
be gotten by using a six-phase rectifier. 
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If we take the three transformers just 
described and bring out center-taps we can 
connect the secondaries as shown in Fig. 8. 
This connection is called “three-phase 
dametircal”’ and is very evidently equal to 
a six-phases upply. It would be _ de- 
sirable to have a rectifier tube with 6 
positive electrodes for rectifying such a 
supply as shown in Fig. 8. but a pair of 
three-phase valves may be used. 

The ripple from such rectifier will not 
be over 15% and this can be smoothed 
out easily. 

A very fine plate supply may be ob- 
tained by modifying this last system a 
trifle. If we separate the two valves of 
the secondaries of the transformers used 
in the three-phase and six-phase rectifiers 
we will have 6 secondaries. These can 
then be connected as shown in Fig 9 to 
form two separate three-phase Y systems. 
Each of these can of course be rectified 
separately, giving the same sort of out- 
put as would have been obtained with the 
circuit of Fig. 7. However, the ripples 
of the two systems may be made to can- 
eel each other by the scheme of connec- 
tions shown in Fig. 9. The choke must 
be quite large and the windings at either 
side of the center-tap should be exactly 
alike and closely coupled. A rectifier of 
this kind can be used for telephony with- 
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Third District Convention 


April 24, 25 and 26! 

Paste those dates in your Easter bon- 
nets and make up your minds to attend 
the 5th Annual Convention of the Third 
Radio District, the which is to be held at 
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the Hotel Adelphia, Philadelphia. . The 
entire roof of the hotel has been reserved 
by Dave Provan, genial proprietor of the 
hostlery. Dave never does things by 
halves, quarters or three-quarters; there- 
fore he has given consent for the installa- 
tion of a complete amateur sending and 
receiving station to which has been issued 
the call “3DRC” (Third District Radio 
Convention). 

And that isn’t all—there will be a real 
radio show of commercial and amateur 
apparatus plus pictures of Third District 
stations. W. Bradley Martin is building 
a special wavemeter for a set-calibration 
test and “Daddy”? Cadmus will be on hand 
with the official wavemeter and will hold 
license examinations. 

There will be speakers from various 
fields of radio engineering, but their 
names will not be stated now as_ the 
managers intend to promise only what 
they can make good on, which is a Dutch 
way of saying that the men whose names 
appear on the program will speak unless 
death or accident prevents them. 

Special sessions will be held for the 
general public and at these the activities 
of the radio amateur will be explained. 

There will be a visit to Central High 
School, known to Philadelphians as “‘The 
Birthplace of Radio’, and the tour will 
include many other places around Phila- 
delphia. (Take it from us, gang, that 
Philadelphia puts on some nice tours.) 

The banquet on Friday will of necessity 
be limited to real qualified amateurs. Send 
reservations to the manager of the con- 
vention, Thomas Appleby, 708 Harrison 
Bldg., Philadelphia. The main banquet 
speeches will be broadcast by WOO, John 
Wanamaker’s station. 

The last feature of the convention will 
be the first R.O.W.H. initiation to be held 
in the Third District. The novices will 
be led into the Order of the Wouff Hong 
by Charles H. Stewart, Atlantic Division 
Manager, and Thomas Appleby, who en- 
tered the realm at Chicago and Atlanta 
respectively. 

There will be a receiving contest—and 
prizes, of course. 

Thomas Appleby is in complete charge 
»f the convention as the District President, 
Mr. Horace A. Beale, jr., is convalescing 
in Florida from a long illness. The other 
officers are Paul C. Peterson, vice presi- 
dent, John D. Reister, secretary-treasurer, 
The committeemen are Chas. Van Housen, 
Publicity: C. H. Stewart, Banquet 
Broadcasting; Joseph M. Nassau, Ama- 
teur Exhibits; F. Richardson, Technical 
Director; James F. Rau, Music; W. Brad- 
ley Martin, Contests and Prizes; Prof. 
Lloyd M. Knoll, Station 3DRC. The con- 
vention directors are Messrs. Peterson, 
Nassau, Richardson, Knoll, Van Housen, 
Appleby, and Fred Mergenthaler. 
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Amateur Wavemeters 


Part Two 
By S. Kruse, Technical Editor 
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for an amateur to do well. It is better to 
use a wavemeter chart as in Fig. 1b or Ic. 


Standards 

Before any wavelengths can be put down 
on a chart or a dial one has to know them 
and that calls for some sort of a standard. 
The best standard right now is most cer- 
tainly the “Standard Frequency” transmis- 
sions from WWV, Bureau of Standards at 
Washington. The schedules have been 
printed regularly in QST and many ama- 
teur wavemeters have been calibrated ac- 
curately. The ways of doing this were ex- 
plained in QST at the following places: 
July, 1923,* page 28, “How to Use the 
Signals,” and September, 1923,* page 20, 
“How to Use the Signals.” The titles are 
the same but the two items are different. 

The service of WWV may possibly be ex- 
tended to other stations as we are informed 
by the daily papers that some -arrange- 
ments along this line have been made with 
the Cutting & Washington station WLAG 
at Minneapolis. 

Not everyone can hear WWV well 
enough to use that stations’ signals. 
It is NOT a good idea to use other stations 
except those listed in the monthly Radio 
Service Bulletin’. Ordinary radio stations 
are not particularly careful about being on 
their correct waves. 

Some amateur stations can give you correct 
wavelength—but take this sort of evidence 
mighty cautiously—we know of only two 
in the whole country that are able to do a 
really first-rate job. 


Commercial Calibration 

Strictly speaking we ought to compare 
with a standard wavemeter if we can’t 
hear WWV. Now there are not very many 
standard wavemeters and generally the 
people that have them are too busy to take 
on jobs of calibrating. The Bureau of 
Standards does such work’® but they are 
usually very far behind and considerable 
delay must be looked for. The work done 
is, of course, excellent. Lately also the 
Washington Radio Laboratories (you will 
find their ad. in QST) have begun doing 
wavemeter work. 

If you send a meter to either of the 
above laboratories be sure that it is packed 
in a very large box with at least 4 inches 





1_No good amateur ought to be ‘without this 
monthly sheet. It can be gotten from the Super- 
intendent of Documents, Government Printing 
Office, Washington, D.C., at 25¢ per year. A sur- 
prising amount of information is given. 

Rates may be obtained by writing them for the 
rate sheet on radio measurements 
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of excelsior all around it. Also make sure 
that the dial or pointer is absolutely solid 
on the shaft and finally tie or otherwise 
fasten the condenser so it cannot “flop” 
around and damage itself. 


Standard Wavemeters 

If you cannot use WWV’s signals and 
cannot ship your meter to a laboratory, 
then get hold of the best wavemeter you 
can locate and use it for a standard. There 
are not many good wavemeters in amateur 
stations and you will have to do some look- 
ing. If you can get hold of a General 
Radio Precision, Kolster, or any one of sev- 
eral good Navy wavemeters, you are in 
luck. They will be better than you really 
have need for. If you can’t get hold of 
such a meter it is a good idea to look 
at the nameplate; if it came from a good 
firm the meter is probably O.K. for ama- 
teur work. 


Calibrating Against a Wavemeter 

The best method of calibrating a new 
wavemeter is by use of a standard wave- 
meter and a small oscillator. This method 
was pretty well explained in the article 
“A Short-wave Oscillator” in QST for May, 
1923,* page 47. It may seem like a good 
bit of work to build an oscillator just for 
the sake of getting a wavemeter calibrated, 
but the oscillator is good for many other 
things, as explained by Mr. White. 

Other methods of calibrating are so 
much poorer that they will not be described 
at all; everyone can rig up an oscillator 
these days. If you haven’t a Western 
Electric “E” tube as described by Mr. 
White, use a Radiotron 5-watt tube or 
even a UV-201A or C-301A. 


The Indicator 
Sometimes it is a good idea to equip a 
wavemeter with a crystal detector—but 
we can’t remember when. Leave the 
crystal off; it always get out of order and 


isn’t of much use on C.W. If you must 
use a crystal be sure to connect it as 
described last month—not in the usual 
amateur fashion. 

The little lamp is about the best for 


all-around work. Sometimes good service 
can be gotten from a little vacuum tube 
connected across the wavemeter condenser. 
A very good tube for the work can be 
gotten from a Westinghouse “Spark C” 
pencil or from an “Airco Ignition Gauge.” 
These are the same affairs Mr. Reinartz 
referred to in his article on antennas last 
month. 


Making the Wavelength Chart 

It isn’t necessary to describe the way of 
marking wavelengths on a dial; that’s easy 
enough. Usually such dials do not read 
at all closely and a chart is much better. 
In laying out a chart it is a great advan- 
tage to use “cross-section paper.” If you 
cannot get this, rule up a sheet of paper 
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about 8” x 10” and do a very careful job 
of it. The size of the squares depends on 
the wavelength range but 4%” ones are 
handy. 

Put down each wavelength reading as 
you get it and work along the curve. 
Perhaps something like the curve of Fig. 
2 will happen. This shows that the points 
xl and x2 are off and ought to be re-run. 
These mistakes would not show on a dial 
or other scale. 


Using the Wavemeter on the Sending Set 


In measuring the wavelength of a send- 
ing set it is very important to use loose 
coupling between the wavemeter and the 
sending set. If you do not, you are likely 
to burn out the lamp (or thermo-galvano- 
meter) in the wavemeter and in addition 
are very likely to get wrong wavelength 
readings. Start out with the wavemeter a 
yard or so from the helix and work for- 
ward gradually until you get an indication 
when turning the condenser very slowly. 
When the coupling is loose you will get 
a dull red glow from the lamp at the very 
best setting—if the lamp lights brightly 
you are much too near the set. 

A low power set will sometimes fail to 
light the wavemeter lamp. Another stunt 
may then be used; bring the wavemeter 
rather close to the top of the helix and 
hold down the key while slowly turning 
the wavemeter condenser. When you run 
into the working wave the plate current of 
the set will go up and the antenna cur- 
rent will go down. Sometimes the resonance 
point can be spotted by the changing hum 
of the plate transformer. This stunt can 
also be used with large sets by putting 
them on low pwer, not over one ampere 
in the antenna at 200 meters and not over 
.2 at 100 meters. 

The last scheme is handy but not ac- 
curate if there is no plate-current meter. 
A good emergency scheme that is surpris- 
ingly accurate is to start the buzzer on the 
wavemeter and then watch the contacts 
while the wavemeter is held over the helix. 
Turn the wavemeter condenser until you 
strike the resonance point, which will be 
shown by a sputtering spark at the buzzer 
contacts. Then take the wavemeter away 
from the helix, working the condenser back 
and forth as you go, until you find the dis- 
tance at which it is just possible to get fire 
at the contacts over a hairline distance on 
the dial. The cutoff is extremely sharp and 
the indications surprisingly good. With one 
of our wavemeters at 1XAQ we can always 
get readings within % of a division on a 
100-division dial. 


Using the Wavemeter With Receiving Sets 


In last month’s QST we accidentally 
omitted the number of turns in the sec- 


ondary coil of the 1BGF tuner in the arti- 
cle ‘‘Low-loss 


Tuners.” That should not 
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same place at which the tuner was cali- 
brated. 

All of this is pretty much of a nuisance 
and as a rule it is “the bunk” to calibrate 
a tuner—keep a wavemeter handy instead. 

About the only exception to this is the 
Reinartz tuner which does not have any 
moving coils. If the primary switch is al- 
ways set on the same point, tolerably good 
calibrations can be made and held. It is 
an advantage, tho, to set the plate conden- 
ser on the same place and leave it there 
but if slight changes are necessary they 
will not do a great deal of harm. Don’t 
work this idea very hard, tho—a 10 divi- 
sion change in the plate-condenser setting 
is about the limit; after that the calibration 
begins to “go democratic.” 


Wavelength of Received Signals 


The measurement of received C.W. sig- 
nals is very simple. When the signal has 
been tuned in (tuner oscillating, of course) 
bring the wavemeter up and use the “click 
method” as above. If the signal happens 
to be coming in while you are measuring, 
a reading can be gotten by noticing the 
“tweet” when the wavemeter is run thru 
the tune. 

In all this work use loose coupling—the 
very least that will give results. 


Wavemeter Traps 

A handy way of using a wavemeter on a 
receiving set is that built into the General 
Radio 247W meter. A tapped primary 
coil is wound right over the wavemeter coil 
and connected to a switch and binding posts 
so that 0, 1, 3, 5 or 8 turns can be cut 
into the antenna circuit. When the tune of 
a received signal is wanted the switch is 
set on the point giving 1 primary turn and 
the wavemeter condenser turned till the 
“tweet” is heard as the wavemeter “wipes 
across” the receiving wave. More than 
one turn changes the tune of the wave- 
meter rather noticeably, and more than 
three ought really not to be used. 

If a wavemeter is to be used as a trap 
it is strictly necessary to wind on the tap- 
ped primary coupling coil before the wave- 
meter is calibrated. Such a combination 
makes an extremely useful instrument that 
is accurate enough for most amateur work 
and can be used as a receiving wavemeter, 
as a trap for undesired signals,‘ as a neu- 
trodyne transformer, and as a “tuned im- 
pedance” for that type of r.f. amplifier. 
However, it is likely that the coil resist- 
ance is raised somewhat and it may be bet- 
ter to leave the trap equipment off if there 
is other apparatus for that purpose and a 
precise wavemeter is wanted. 
4—See “Radio Filters’, by Melville Eastham, QST, 
June, 1923, page 11; “Wave Traps”, by Boyd 
Phelps, page 15, QST for August, 1922; and 
“Wavemeter and Wavetrap’”’, by A. F. Evens, 
page 32, QST for July, 1923, available from the 
Circulation Dept. 
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Are We Losing Contact With WNP? 


Help! What is the matter with you fellows and your super-hets? 
What have you done toward establishing contact with WNP? The 
report for the month of February is the worst since Jack Barnsley 
hooked up with Mix last September. Only three slim reports were 
received for the entire month. Awful! Mix must have thousands of 
words of press and many messages on his hook and it is up to us to 
get busy and clear them for him. For the benefit of those who do 
not know it, WNP uses 500-cycle plate supply and works on about 180 
or 220 meters. 

There may be some reasons for lack of communication during 
the month of February. It is possible that the daylight period has had 
some effect on communication. Mix may have been off on a hunting 
trip and again it may be that his equipment has been out of order, but 
we doubt the latter. Until we again establish contact, no one can say 
just why there has been this falling off of that good contact we enjoyed 
during the preceding months when quite a number of stations were in 
nightly communication with WNP. Get busy, gang, and let us in- 
vestigate this at once. Listen for WNP every night you can and send 
your reports to A.R.R.L. promptly. 

About Christmas time, British 5NN heard WNP. On January 
16th, Canadian 9BP sent 6 messages to WNP and 4 more on January’ 
24, but was able to receive only 2 from Mix. On January 22, 8JY 
heard WNP as did 9AHT on January 26th. Canadian 4FV reports 
WNP on February 1, and 6CJQ heard WNP on February 16th. On 
February 19th, 9DKB sent 3 messages but was unable to receive any 
from WNP. 

That is the extent of the contact with WNP for February and we 
want to see a concerted effort by those fellows who have been success- 
ful, to devote as much time as possible on WNP. : 

—F. H. S. 


The Story of the Royal Order of the 
Wouff Hong 


By F. D. Fallain, 8ZH-8AND, Supreme Secretary 





Starting originally as a bit of “horse-play” at a state convention, the Royal Order of the Wouff 
Hong has become a fine and permanent part of A.R.R.L. life. No amateur can attend a conclave of 
the R.O.W.H. and not be made a better amateur and a more loyal member of our A.R.R.L. In the 
following article Supreme Secretary Fallain tells of the origin and early history of the order, and how 
o Group “ typical American amateurs at Flint, Michigan, made their mark in the annals of Amateur 

adio.—Editor. 








was rounding into shape for the 2nd _ ned. In general the night was cloudy and 
Michigan Annual A.R.R.L. Conven-_ the silvery lining had not appeared. How- 
tion and, as in the case of all good’ ever, it looked as if there would be a con- 
conventions there was a heap of work vention if the committee members did not 


Bi in January 1922 the Flint gang registrations were not coming in as plan- 


and swearing to be done. And the con-_ kill each other. 
vention was just four days off. As usual the gang was gathered in the 


On one particular night the usual argu- offices housing 8AND-8ZH, soaking in the 


ments were being hashed over; posters were heat and gassing freely. Some bright in- 
not all out and, hang it all, the advance 


dividual came into the argument and sug- 
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geste add some special feature to 
the Now, in accordance with 
the | here were no idle moments in 
the nvention period until on the 
last 1 n we could see a breathing 
spell lelegates along about mid- 

it, we have enough to do 
shouted. Cowing allowed 
we 1 bit more if we cut the 
ild someone suggest a little 
fun f legates? Everybody had a 

and they ranged all the 
malloon ascension to burning 


som¢ it the stake. “Stake” sug- 
gest all hands went out and had 
i S 

Ww ame back from the lunch 


cour said that an initiation could 
be pu | the gang thot that very nice. 
Lat! | whatinell we would initiate 
’en why. It appeared that in the 
days Fallain had helped form an 
order “The Ancient Order of Mop 
Hand n his desk reposed nearly all 


of the While the search was on for 
the f ial the committee quartette 
consist f Messrs. Bell, King, Phelps and 
Prop: rted a game of “Put and Take” 


tained quiet by the simple 
threat cking somebody’s skull. 
Fin the old ritual was dug up but it 


was sort of affair and looked too 
foo again some shouted “We 
have e to learn all this.” One of the 
gar lighted his pipe and being 


nscious made an elaborate 
y. About 2 A.M. we agreed 
make the thing go, so Brother 
teered to take the old ritual 
ped so all could have a copy. 
He t meplace”’ and had the stenog 
run | the next night it was ready 
and looked the thing over and 
idy it—out loud. 
Ar 1 fellows who have helped put 
( know that the night before 
the c n is some busy night. No one 
to study his part and all 
thing to do was to read our 
( tiation and try not to get 
caug perhaps we could get away 


agre< the 


with 

W 

D a fist on the table—some one 
had “Holy Mackerel,” said he, 
“We have a name for this thing, 
you surely ‘Mop Handles’ was not 
for a rganization.” 

Ev resent tried to make it appear 
that hinking; everyone placed his 
righ his forehead and stared at 


the fi ewise no one said a word. 
“B " was suggested and imme- 
diat i; we wanted something new. 


We e to remember the name of 
the g said if we did not quiet down 
he get the Wouff-Hong to us. 


even fists on a single head 


Dow? 
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and seven voices screamed “Wouff Hong!’ 
“That’s it!” was the cry, and after a few 
rounds in which a delighted committeeman 
playfully cut the recorder’s throat, “Royal 
Order” was tacked on to “Wouff Hong” 
and The Royal Order of the Wouff Hong 
came into being. 

Well, the convention was on and going 
F.B., when during the latter part of the 
last day a tall worried individual came 
shuffling along and asked if anyone remem- 
bered that we had to put on the R.O.W.H. 
that night. Those who heard looked thru 
glassy eyes and recognized Cowing. “I know 
one thing,” said Bell, the treasurer, “we are 
running short of money and may go in the 
hole on this convention,” and in the same 
breath suggested that we charge one plunk 
dollar U.S. money. “Right”, said the tall 
one. “Right,” said the gang. Brother 
Struble was seen rushing thru the front 
door bound for a blacksmith shop or some- 
where to get some receipt books. When the 
—T books came all hands grabbed one 
and before night came the delegates were 
waving receipts and the committee was 
waving dollar bills. 

The banquet was over. It was near the 
end of a perfect day; the ball-room was 
cleared and the settings ny 4 in position 
for the initiation. Finally the doors were 
opened and with fluttering hearts the dele- 
gates entered to do their stuff. (Fifty-two 
delegates confidentially told us their hearts 
were not quite up to snuff and would we 
kindly lay off them.) 

The initiation was well under way—al- 
most. But the Bible could not be found, 
and so the candidate to take the general 
oath, Fritz Lathrop of Detroit, took it on a 
Sears-Roebuck catalogue and never knew 
the difference. The candidates were then 
chosen for the ordeal and all went well 
again, till the candidate appeared before 
the Power Amplifier. It was then discov- 
ered that each of the characters had the 
wrong part; they were all mixed up and the 
characters couldn’t read their lines, so the 
candidate was chased from pillar to post 
till some one stopped him and gave him an 
oath of some kind. From that moment on 
it was nip and tuck. We did not know 
what to say next. but as fast as one char- 
acter said something he got an answer, 
somehow, and all went well. It looked 
O.K. from the audience and from their 
smiles came inspiration, and we went thru 
with it, and were glad when the gang said 
it was F.B 

Ater the initiation Schnell and Matty 
agreed that it was O.K. but if worked on 
and made more solemn and dignified it 
would make a fine national order for the 
A.R.R.L. Furthermore, it should be put 
on at the Second National A.R.R.L. Con- 
vention. at Chicago in 1923. 


Many months had passed and the 
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R.O.W.H. was not in shape for the Sec- 
ond National A.R.R.L. Convention and 
said convention was but ten days away. A 
meeting was called and the gang gathered 
at the offices of 8ZH again for conference. 
Much dignified information was forthcom- 
ing and finally Cowing made a rough out- 
line and wrote it up with Lathrop butting 
in and Fallain pounding the station mill. 
Outline was right, it could just be seen 
thru the smoke. Another meeting was 
called next night and the plot thickened 
with suggestions and advice from the gang 
—we were out in full force again. Brother 
Lathrop took the outline and a bunch of 
hours off with a cord of pencils, and wrote 
a ritual and presented the results at the 
next night’s meeting. Again suggestions 
and the station mill, together with well- 
timed cussing, produced a_ typewritten 
copy. Fallain started the part of I.K.I.A. 
and had to finish it. The rest of the 
gang had their pet suggestions incorpor- 
ated into the ritual and finally it was 
accepted as a finished job. Copies were 
made and we were ready for rehearsals. 
The whole cast had but three rehearsals; 
then Fallain went to Chicago as advance 
agent and the rest of the bunch had two 
or three more and came on to Chicago 
Friday night. 

The stage was set but no time for a 
dress rehearsal. Lathrop checked the 
wardrobe trunks at Flint but they did not 
get on the train the gang came on, and 
it looked as tho $1200.00 worth of robes 
were coming too late. It was but two 
hours before the initiaiton, and no trunks 
in sight yet. Lathrop called upon all the 
gods. Then Brother Wright, the mystery 
man at Chicago, gathered in a truck and 
driver, the traffic laws were broken and 
the necks of the two men bent in going 
’way down town and back, but they made 
it in no time and came back with the 
trunks which had just arrived at Chicago. 
The sigh of relief sounded like a Kansas 
cyclone. In due time the initiation was 
put on and the delegates liked it im- 
mensely and voted it a big success. The 
first National Conclave was a thing of the 
past! Make-up and wigs were removed 
pa the gang sat down and waited for 
Nora. 


At the close of the Night of Mystery at 
Chicago we were informed that A.R.R.L. 
would like the initiation within the circle 
of the A.R.R.L. and we were requested 
to draft By-Laws and Rules and Regula- 
tions. Upon our return to Flint we had 
as many as three meetings per week at 
the homes of the various fellows. Twice 
our proposals were sent to Hartford for 
suggestions. In October we received a 
letter from K. B. Warner, Secretary of the 
A.R.R.L., stating that at a Board meeting 
of the A.R.R.L. held during the week of 
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Oct. 7th he had presented the matter of 
official recognition of the R.O.W.H. and 
he was directed to say that official A.R.R.L. 
endorsement was extended to the R.O.W.H. 
and that the Board accepted the offer of 
the Supreme Council(at Flint)to make the 
order a part of the A.R.R.L. affairs in con- 
nection with the A.R.R.L. conventions. 


During meetings held to draft rules and 
regulations officers of the Supreme Council 
of the R.O.W.H. were elected. The mem- 
bers of the Supreme Council are Guy R. 
Cowing, Gordon Bell, Harry Phelps, Thos. 
Lathrop, Burton Wallrath, Frank Fallain, 
Silver King, and Chas. Tiedeman. 

The officers as elected are as follows: 

Guy R. Cowing—Supreme Master of 
Ceremonies. 

Frank D. Fallain—Supreme Secretary. 

Gordon Bell—Supreme Treasurer, 

The present Supreme Council comprises 
the original cast of the first conclave of 
the R.O.W.H. Columbus, Ohio, was: the 
second city to put on the R.O.W.H. The 
first conclave with the new ritual was at 
the Second National Convention at Chi- 
cago. The second city to get the new 
ritual was Atlanta, Ga., in December, 1923. 
It will be put on by the original cast at 
the 3rd Michigan A.R.R.L. affair in Detroit 
about March 1, 1924. Now from far off 
Seattle, Wash., comes the request for the 
“dope.” 

* » « * * 

In conclusion the Supreme Council 
wishes you al] to know they will do all 
possible to help any convention get this 
initiation across. We shall be glad to an- 
swer any and all inquiries concerning the 
initiation—provided, of course, that we 
are not asked to divulge any of the sec- 
rets. You are asked to send a self-ad- 
dressed and stamped envelope. 

Conclaves are held only at a state, Di- 
vision, district or national A.R.R.L. Con- 
vention, and are under the control of the 
Supreme Council. Applications for a con- 
clave should be addressed by the Conven- 
tion Chairman to the Supreme Secretary, 
F. D. Fallain, 321 First Ave., Flint, Mich., 
and must be filed at least two months prior 
to the convention, The application should 
designate the person who will act as Mas- 
ter of Ceremonies and who will be respon- 
sible both to the convention chairman and 
to the Supreme Council for all matters per- 
taining to the R.O.W.H. at the convention. 
The convention chairman should also notify 
A.R.R.L. Headquarters at Hartford. Conn., 
that application has been filed, as a con- 
clave will be authorized by the Supreme 
Council only upon the sanction of A.R.R.L. 
Headquarters. 

The Supreme Council has prepared de- 
tailed rules and regulations, copies of the 
ritual, and certain paraphernalia, which 
will then become available to the conven- 
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nt. After A.R.R.L. sanc- 
en all matters are handled 
the Supreme Council and 
Ceremonies at the conven- 
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The R.O.W.H. is A.R.R.L. property. That 
means it is your property. If you want it 
all you have to do is ask for it in ac- 
cordance with the Rules and Regulations. 


Radio Transmitting Circuits 


Finding Out What You Are Using 
By A. W. Parkes, 3 YO* 


very month we see a “new” 
ivanced by someone as his 
ntion. The purpose of this 
not to discourage experi- 
but to so classify circuits 
eak of the “new” circuit in 
ery few basic circuits and 
at modification has been 


assify sending circuits it 
ndardize the names of the 
ically all of the tube circuits 
today are of the varieties 
1), Meissner (Fig. 3) or 
1). Several hundred cards 
itions all over the country 
nd from 155 that gave the 
ybtained the following fig- 
|, Hartley with tuned grid 
ts 11, odd circuits 3. But 
names that mean nothing 
‘reversed feedback”, etc. 
‘reversed feedback” when 
tlways from the plate to 
loes “Hartley with a tuned 
would help simplify both 
the writing of radio articles 
t the system of a descrip- 
on the fundamental cir- 
Me ‘issner and Colpitts. A 
ition may be added—the 
tor - power-amplifier. (But 
will always turn out to be 
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B Paratle! Feed (Mot good 
= bul shown for comaarr$on) 


MEISSNER 





r, Hartley or Colpitts cir- 
amplifier has been added. 


Out the Unimportant Things 
liagrams shown here, the 
and most of the filament 
been left out. One con- 


fayette Easton, Pa. 


College, 


nection is made to the filament and 
in practice this connection would go to 
the center-tap of a filament transformer, 
with a condenser across each half. The 
two loose arrow-headed wires in each 
diagram are supposed to go to the plate- 


power source. The tuned circuits are 
shown in heavy lines. 
A System 


Since all oscillating circuits must contain 
a combination of L and C tuned to the 
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ny RF.C 


— Hartley Parallel feed 


FIG 2 


67 


forty -with tuned grid and 
dul Daralle e/ Feed. ( Separate grid 
coil often used instead of section of he/ix ) 


FIG. 3 


desired frequency we can boil our entire 

analysis down to two factors— 

1—Method of grid excitation (inductive or 
capacitive). 











ed (shunt or series). 
Note that we have not included the method 
of coupling to the antenna as a factor be- 
cause any of these circuits may be coupled 
inductively or conductively without chang- 
ing their nature. 


The Meissner Circuit 

In the Meissner circuit of Fig. 1, note 
that the grid excitation is obtained by in- 
duction from the oscillatory current in the 
antenna circuit. This grid feed may be 
varied at will by changing the value of 
the coupling between the grid and antenna 
coils. This circuit is not at all popular 
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with amateurs because it is very easy to set 
up “spurious” or “parasitic” oscillations 
when working at low wave lengths, due to 
the combined effect of inductive and capa- 


citive coupling which cause out-of-phase 
effects. However, the circuit is extremely 
flexible because it requires very little 
change of coupling over a wide range of 
wavelengths, hence it is popular in the 
laboratory as a source of high frequency 
current. It is convenient as an external! 
heterodyne, for hunting down harmonics, 
or as a source of power when measuring 
antenna resistance, using the method de- 
scribed by Mr. Albert F. Murray in the 
May 1923 issue of QST.* 


The Hartley Circuit 

In the Hartley circuit of 
couple the plate to the grid by means of 
voltage drop across the reactance of 
the helix turns. The Hartley circuit may 
generate short-wave “parasitics” but they 
are easily stopped by placing a very smal! 
choke coil in the grid circuit, right at the 
grid binding post. At 3YO this happened, 


9" 


Fig. 2 we 


the 


and the “parasitic” wave was found clear 
at the lower end of the wavemeter scale, 
where it was located on 50 meters! As 
soon as the grid choke was inserted, the 
wavelength returned to normal and no fur- 
ther difficulty was experienced. The grid 
choke was made by winding 20 turns of 


ordinary bell wire on a pencil. Morecroft 
(Principles of Radio Communication, page 
502) explains that this also occurs when 
the natural frequency of the grid circuit 
is near that of the main oscillatory cir- 
cuit. The tube may then oscillate at th« 
frequency of the grid circuit instead of the 


proper frequency. (And it may at times 
ump from one to the other.—Tech. Ed.) 
The Colpitts Circuit 

In the Colpitts circuit of Fig. 4 the 
voltage drop across the condenser C is 
used for the grid excitation. For this 
reason we call this a “capacity coupled” 
grid circuit. The Technical Editor has 
pointed out that as we tune the antenna 


with the condenser C we also change the 
value of the grid coupling, since the volt- 
age across the condenser changes with its 
setting. This disadvantage can be readily 
appreciated. Another great disadvantage 
of the circuit is that (especially with large 
tubes) it is difficult to obtain a variablk 
condenser that will stand the plate volt- 
age and at the same time have low losses. 
Of course it is possible to leave the ‘con- 
denser alone and change the wavelength 
by varying the antenna clip on the helix 
but this too changes the grid excitation 
because the voltage across the condenser 
changes, not only with the antenna current, 
but also with the frequency (wavelength). 
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Methods of Feeding the Plate Power 
Series Feed 
In the Meissner circuit of Fig. la we 
have an example of series power feed. 
This means that the D.C. and the radio 
frequency A.C. components of the plate 
current flow thru the same paths in the 





plate circuit (first going thru the plate 
coil together and then going to the source 
May be omitted m 
a Jow-power sets 





| RFE. 





as — 
— Colp:tts-Aaralle/ Feed 
~ FIG 4 

of plate power, where the A.C. may be 


passed around the generator or transfor- 
mer by a condenser, and finally back to 
the filament together). In consulting Pro- 
fessor J. H. Morecroft on this subject he 
says: “I can say that practically all of 
the ordinary circuits are capable of being 
adjusted to give equally efficient operation 
of a tube, but those in which alternating 
or pulsating currents flow in the fewest 
circuits are best.” 


Parallel Feed (Shunt Feed) 

In Figs. 1b, 2, 3,4 and 5 parallel feed may 

observed. Note that always with 
parallel feed there must be a high fre- 
quency choke coil (R.F.C, in the figures) 
to keep the radio frequency away from the 
plate-power supply, and a blocking (stop- 
ping) condenser, to keep the plate power 
out of the plate coil. 


be 


Telling Shunt from Series Feed 


The use of parallel (shunt) power 
feed, as compared with series feed, may 
always be determined in any circuit by 


observing whether the power lead to the 
plate also carries the oscillating current. 
If it does we say we have series feed; 
if it carries the plate power only and the 
oscillatory current is led off another way 
we say we have parallel (shunt) feed. 

A bypass condenser around the source 
of plate power is always needed for series 
feed, otherwise the oscillatory current will 
not go thru or else would damage the 
power source. With parallel feed it some- 
times happens that some of the radio fre- 
quency gets by the choke. In this case 
also the power-source (generator or trans- 
former) must be protected by a by-pass 
condenser. 
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ambling” Amateur Circuits 

r the Hartley circuit of Fig. 
alled “sure fire” circuit of 
| that the only difference be- 
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» frequency choke as shown 

of the General Electric Co. 
1923 issue of the Proceedings, 
xact values for any set cannot 
ey depend on the antenna 
the grid and plate induct- 
stances. A variometer used 
hoke would give the varia- 
For anyone interested in 

of the voltage vectors as 
mining the size coil and stop- 
to be used, Mr. Prince’s 
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f phase with the plate voltage, 
he grid voltage maximum in 
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the antenna is tuned to the working wave 
and used for transmitting. Fig. 5 is the 
“Old Reinartz” tuner as it appeared in 
October, 1922, QST. This has purposely 
not been drawn the conventional way but 
so as to show that the “Hartley with tuned 
grid” and the “Reinartz’” are one and the 
same, used for different purposes. It is 
very interesting to draw circuits out side 
by side in this fashion with the parts in 
the same relative position. The likenesses 
of circuits may then be easily observed. 
Many “new” wonders will disappear if you 
analyze them this way. 

In this discussion the term “reversed 
feedback” has been used as by the ama- 
teur, not as by Ballantine, who applies it 
to an arrangement in which there is no 
inductive coupling between the helix and 
the grid coil. 

Master Oscillators 

While the master-oscillator is always 
one of the three standard circuits, still we 
cannot classify the complete master-oscil- 
lator-with-power-amplifier under our self- 
oscillatory circuit headings. It is here 
mentioned for the purpose of stating that 
the output of the amplifier tubes will not 
differ greatly from that obtained with self- 
excitation. At 3YO a 5-watt tube was 
made to furnish grid excitation for two 
250-watt tubes in a self-rectifying arrange- 
ment. The output after a little tinkering, 
was about the same as with self-excitation 
but with the advantage that the wave does 
not shift as the antenna swings in the wind. 
(This is a combination that the amateur 
had better not attempt. Usually it is quite 
impossible to get reliable performance un- 
less the master oscillator tubes represent 
at least % and better % the power rating 
of the amplifier. There is much sad ex- 
perience back of this advice!—Tech. Ed.) 

The question of Master Oscillators brings 
up that of harmonics. At 3YO, with self- 
excitation the strength of the 2nd, 3rd and 
4th harmonics was measured with a wave- 
meter. The deflections on the scale of the 
wavemeter galvanometer were 1, 28 and 3 
rspectively. With the master oscillator, and 
about the same antenna input, the deflec- 
tions were 1, 3 and 3. The fundamental 
is here considered as the first harmonic. 
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Your Antenna Tower---A Real Problem 
By S. Kruse, Technical Editor 


HAT sort of mast or tower shall 

I erect?” It is the commonest 

question of our members, yet we 

can never answer it fully. It 

seems worth while to explain why 
there is no good answer—to point out a 
few of the problems that every station- 
owner must solve for himself, and that are 
generally overlooked. 


Why We Know Nothing 


Antennas have been carried on masts and 
towers for more than 25 years, yet little 
enough is known about them. What theory 
there is concerns itself mainly with imagin- 
ary antennas that are located in the center 
of a large flat plain, without a house, tree, 
wire or river within a great distance. Does 
that fit an amateur antenna that springs 
from a 25x30 back yard and terminates on 
a pole set between two giant maple trees? 
Hardly! Neither does commercial experi- 
ence have any value to us, for we work 
our antennas at, or even below, the funda- 
mental (natural) wavelength and it is quite 
easy for a long guy wire or a steel pole 
to fall into resonance and mysteriously do 
away with large amounts of energy—a 
thing our commercial brethren have no ex- 
perience with. 

It becomes clear that we will have to do 
our own thinking—help from the outside 
has not arrived. 


Towers 


There is always with us the man that 
swears by the self-supporting wooden tower 
and presents strong claims for it. He says 
that there will be no induced currents run- 
ning around in a wooden tower, that it will 
not, by its presence, particularly lower the 
effective height of the antenna and that 
we can work on any wavelength without 
worrying about resonance humps or re- 
radiated energy from the tower. Also the 
tower does not cost much. These are strong 
arguments and must be considered—but 
first let us hear from “he man with the 
steel tower. 

_ The steel tower’s claims are that the 
induced-current loss in a steel tower does 
not amount to much, the currents are per- 
haps large but the resistances are very low 
and so are the losses. Whatever the loss 
may be, the steel-tower man is sure that 
they are lower than those caused by putting 
a large mass of wet wood into the field 
of the antenna and making a poor conden- 
ser of that antenna. Neither does the steel- 
tower man worry especially about the effect 
of the tower in lowering the effective height 


—that can be regained by making the tower 
a bit higher—it will still be safe. As ad- 
vantages for the metal tower one can claim 
that it is lightning-proof, permanent, hand- 
some, and the strongest of all amateur 
antenna supports. 

Which shall it be? Certainly the steel 
tower costs more—especially if one has to 
move it; probably also the effect of bring- 
ing the antenna close to it will be much 
worse than with the wooden tower; also 
we will have to stay off waves near the 
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FIG.1 MAST AT OLQ 


natural wave of the tower. But where 
there is room and money and a free choice 
of wavelengths the steel tower would seem 
to have the best of it; in other respect the 
wooden one leads. 


Self-Supporting Masts 


For the present the guy-less mast can 
be considered as a very narrow tower and 
all the arguments of the previous para- 
graphs applied without much change, ex- 
cept that such an affair is less rigid and 
more handsome. 


Guyed Masts 


When the guyed mast is considered, num- 
berless questions appear at once. It is no 
longer possible to settle out-of-hand the 
business of choosing wood or metal for 
the structure, for the electrical effects are 
now caused mainly by something entirely 
different—the guy wires. The effect of 
these guy wires is to make the whole affair 
have electrical properties somewhat like 
those of a lubberly steel tower with a base 
as wide as the spread of the guy wires. 
Such a monstrosity would cause the average 





3K QST 


ip the station in disgust 
eem to be received with 
ss. It will be worth 


wl the guyed mast in more 





ses in Guy Wires 

I y losses in the guy wires 
it ¥ currents are flowing in 
tho the current will not need 
te cause serious waste of 
pow sistance of iron wire is 

Porce/air 
Spe00 
© 
orcela 
£ AJ 
Oo — ——— 
Wooden Trolley wire /nsulator- 
A : 
A _f) 
NA 
a 
ry 7 | 
WIRE INSULATOR TEST 
th considering, for cur- 
is 3 amperes have been 
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ars there has existed in 
am ircles a superstition to the 
eff: in the guy wires can be 
alm y avoided by chopping the 
gu} rt lengths with porcelain 
“ops ikers” between them. The 
val levice is badly over-rated, 
es} t is used as an excuse for 
car g of the guy wires. 

Ir f 3-foot Marconi oak insula- 
tor ( of cutting up the guy 
wil tty effective, as the capacity 
ac! nsulator is not large. But 
the ru the little porcelain “eggs” 
and amateur practice is con- 
sid nnot be ignored. To prove 
thi recall some ancient tests con- 
duct var 9LQ, a one-half-kilowatt 
spat with a steel mast 60 feet 
hig! n three directions and in- 
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pin insulator. Referring to Fig. 1, the top 
guy wire was an even 90 feet long and 
was divided by porcelain “spools” of the 
type shown at Fig. 2a. At the risk of two 
necks, a one-ampere hot-wire meter was 
placed at M in the top guy-wire, readings 
being made with the aid of a telescope and 
acrobatics. The results of the test are 
given in the table of Fig. 2 and need no 
comment. If we are to continue this 
business of cutting up guys with insulators 
we certainly need something else than por- 
celain eggs.* 

The placing of insulators in the guy wires 
has been known to have the unlucky effect 
of tuning the guy wire to some harmonic 
of the sending station—with the effect that 
this harmonic wastes much power in the 
guys and locally raises a large amount of 
needless racket. 

In any case it is well to cut the guy wire 
in pieces of equal length, then to make them 
up to the required length by splicing thru 
eggs—or whatever better thing is avail- 
able. If the pieces are of different length 
there will certainly be a number of reson- 
ance waves and one or the other will al- 
ways be getting into difficulties with a 
harmonic. 


Position of the Guy Wires 

The next thought is to so placethe guysthat 
there will be no voltage induced in them; 
then there will be no current and no loss. 
This sounds good on paper, but is rather 
impractical. Referring to Figure 3, if we 
place a wire at Fig. 3a, voltage will be 
induced in it by the flow of current in the 
antenna top (or, if you wish, by the mag- 
netic field of the antenna) and of course 
a loss-current will flow. If we put it in 
the position of Fig. 3b, voltage will be 
“picked up” from the static field of the 
antenna and most certainly a current will 
flow again. 

The net result is that there cannot be 
chosen a “best angle” for the guy wires, 
we must just put them where the strength 
of the mast requires, try to keep them 
clear of the antenna and counterpoise, and 
put up with the losses that follow. How 
serious these losses are we will not know. 


Truss Wires 

There is one special type of structure, 
the wooden frame with wire bracing, that 
can be made to fall into the class of steel 
masts if one is careless enough to permit 
contacts between the various bracing wires. 
The losses will probably be less if they are 
kept apart, but if the antenna field is very 
strong, or the mast wet, it may be better 
to bond all the wires together—again there 
is no general rule, 
*12” pieces of 1”x1” oak, well dried and boiled in 
paraffine, should be considerably better than the com- 
mon porcelain eggs. Holes for wires must be very 
small (just large enough to put the wire thru) and 
must be at least an inch from the ends 
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Base Insulation 

When a steel mast or tower is used one 
naturally wonders if losses in the structure 
cannot be lowered by insulating it from 
the ground. Again there is not a very 
general answer. At pre-war 9LQ (see Fig. 
1) and 9DM the results were neutral; the 
mast could be insulated or grounded to a 
large buried wire net without any particular 
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effect on the signal strength at 9NH (600 
miles), 9EP (40 miles), 5ED (450 miles), 
or 6DM (1300 miles). However, a slight 
retuning of the antenna circuit was re- 
quired. When a poor ground connection 
(a water pipe) was used things became en- 
tirely different, the antenna current dropped 
about 10%, signals failed at all points be- 
yond 200 miles, and the antenna tuning was 
very broad. In the government tests at 
the opening of NAA the results seemed to 
favor grounding the towers, altho they 
had been built with the idea of always 
using the insulators. Ballantine suggests 
that the best method is to insulate the tower 
or mast and then connect it to the regular 
station ground, merely to prevent an ac- 
cidental (and always poor) ground. This 
seems to check with the tests above. 


How High? 


Finally there is our old argument as to 
the proper height of the antenna supports. 
If there were no chance of resonance with 
the mast, nor any guy wires to occupy extra 
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space, one would naturally suppose that the 
highest mast would be the best, as long 
as the antenna did not become too long for 
the station’s wavelength. But it is quite 
possible that too tall a metal mast may get 
into trouble with a short wave or that the 
extra height will call for a compromise- 
vertical antenna which runs much too close 
to the top guy wires. Still, the space and 
wealth that most of us have available does 
not ordinarily get us into this difficulty 
and the owner of the usual “T” or “in- 
verted L” antenna has small cause to fear 
that his mast is too high!! 


Information Service, 


American Radio Relay 
League 


After April 5th, 1924, the Information 
Service will be resumed under the follow- 
ing rules: 


1—Before writing, search your files of 
QST. You will probably find the answer 
there. 


2—-Do not ask for comparisons between 
advertised products. 


38—Be reasonable in the number of 
questions you ask, also do not ask ques- 
tions that require large amounts of work; 
give the other members a chance. 


4—-Put questions in the following form: 
-A standard business size (not 
freak correspondence size) stamped, 
self-addressed envelope must be en- 
closed. A stamp alone will not do. 

B—Write with typewriter or ink on 
one side of sheet only. Pencil letters 
will not be answered. 

C—Make diagrams on separate sheet 
and fasten all sheets together. Label 
diagrams carefully. 

D—Number each paragraph and put 
only one question in a paragraph. 

E—Keep a copy of your letter and 
your diagrams so we can refer you to 
them. 

F—Put your name and address on 
each sheet, and do a complete job of it. 
A radio call is not a signature; neither 
is it an address. We can not spend time 
digging your address out of the callbook. 

G—Address all question to Informa- 
tion Service, American Radio Relay 
League, 1045 Main Street, Hartford, 
Connecticut. 


5—-Letters not observing the rules will 
not be answered. 
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Seeing What Your Tubes Are Doing 


A Simple and Cheap Method of Measuring the Plate Dissipation, and 
e Outpat of Power Tubes, Also the Resistance of the Antenna 


By H. J. Nolte* 


lard methods of measuring 
itput by obtaining the high 
resistance of the output 
ire processes which require 
facilities than are available 
nters. The apparatus re- 
ive, since it must be de- 
rticular attention to low 
eing great possibility of 
ndensers and instruments 
: ected with this thought in 
mir experimenters must be con- 
te! e the tube output in am- 
per tenna. 
] ose of this article to indi- 


cat 1 of measuring tube output 


wl * require the measurement of 
cir nee directly, is simple and 
ra} termination, and employs ap- 


pa , available to most experi- 


Principle Involved 
ower to the plates of a tube 





Figur Measuring the power lost on the plate 
»f a UV-204 Radiotron. 


tra! used up in the following 
outr 
Inp loss + grid-leak-loss + tube 
. the antenna. 
\, It trent, then, that if the values 
of ite loss and grid-leak-loss are 
' me can easily find the output. 
Plate Input 
T the total power into the plate 
1 cir , of course, the product of the 
D. voltage and the D.C. plate cur- 
rent ictuations in anode voltage due 
to ir moothing’ are present, a D.C. 
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milliammeter will not indicate correct 
values of plate current. Thus, to obtain 
more accurate values of D.C. anode cur- 
rent it is preferable, but not necessary, to 
measure it with an A.C. milliammeter. 


Grid Leak Loss 

The grid leak loss is usually so small as 
to be negligible. When an oscillator is in 
poor adjustment, however, this loss may 
be considerable.’ It might be well, there- 
fore, if output measurements are being 
made during the initial tryout, to include 
the grid leak loss in the calculations. This 
loss is, of course, the product of the square 
of the D.C. grid-current in amperes by the 
value of grid leak in ohms, that is, I’R. 


Output 


The tube output is all that power which 
is lost in the circuit and supplied the an- 
tenna. 

Plate Loss 

The plate loss is all that energy which 
appears as heat at the plate. Thus, for 
all practical purposes it is necessary only 
to find this plate loss, and with a knowledge 
of the grid leak loss and input, to calculate 
the tube output. 


Determination of Plate Loss 


Since all of the energy lost at the plate 
is transformed into heat, there is a definite 
relation between the watts dissipated and 
the temperature. To find the watts lost 
at the plate for any normal operating con- 
dition, the temperature is noted while the 
set is working. Then the grid lead and 
oscillating circuit are disconnected .from 
the tube, so that it cannot oscillate. Now 
if plate voltage is supplied, all of the input 
will be wasted on the plate. Thus, when 
the D.C. plate voltage is varied until the 
plate temperature is the same as for the 
normal operating condition, the D.C. watts 
input will be the same as the watts lost 
at the plate when oscillating normally. 

The filament energy, of course, aids in 
heating the anode, but since this is held 
constant for both oscillating and non- 
oscillating conditions it cancels out and, 
therefore, need not be taken into account. 





1—Meaning a poor filter (or none at all). This 
is what almost all amateurs are using. However, 
dont stop because you lack an A.C. milliammeter. 

2—It’s not hard to tell if your grid-leak-loss is 
high; just feel the grid-leak after you finish 
sending. 











o™ 








April, 1924 





Comparing Plate Temperatures 


Results obtained by judging the plate 
temperatures with the eye without some 
standard would be extremely inaccurate. 
To insure accurate plate temperature com- 
parisons, the principle of matching the 
brightness of a lamp filament against that 
of the plate is used. This principle is in- 
corporated in standard optical pyrometers 
which may be obtained on the market. An 
improvised optical pyrometer, however, 
gives nearly as good results. 

A sketch of a readily constructed optical 
pyrometer is shown in Figure 2. A 10- 
watt 115-volt Mazda lamp is mounted 
either in a box or on a block of wood. 
Sighting tubes which may be of any 
material such as brass or paper tubing 
are supported so that a portion of the fila- 
ment may be seen through the tubes against 
the area whose brightness is to be matched 
—in this instance the Radiotron plate. A 
single sighting tube between the eye and 
the filament may be used providing a card- 
board shield with a hole to sight through is 
placed near the plate. Either the shields 
or the second tube helps to prevent the en- 
trance of light from othef portions of the 
plate into the sighting tube. If a more 
carefully designed instrument is desired, it 
is possible to prevent the entrance of all 
confusing light reflections by inserting 
stops in the form of washers with proper 
sized holes at definite points along the in- 
side of the tubes. 

The filament lighting source may be a 
22% volt or a 45 volt “B” battery. The 
current need only be of the order of 40 
milliamperes and if the filament is lighted 
for only short periods, there is but slight 
danger of running down the battery. 

For adjusting the temperature of the 
filament, when matching its. brightness 
against that of the anode, a rheostat of 
from 250 to 500 ohms is required. A lower 
resistance rheostat is practical if the bat- 
tery used is equipped with intermediate 
voltage taps. 

A D.C. milliammeterp to read values of 
filament current for varying filament tem- 
peratures of the 10-watt lamp, completes 
the pyrometer. The instrument for measur- 
ing this current need not be accurate as 
its indications are only relative and do not 
enter into the calculations of output. A 
voltmeter may be used to measure voltage 
across the pyrometer filament instead of 
current through it. 

Figure 3 shows instrument constructed 
for portable use. Here, however, the lamp 
is especially designed for lighting from 
dry cells. The sighting tubes contain stops 
and slits for varying the area of heated 
zone to be observed. Figure 1 shows an 
observation being made. 

Because of the short filament length, 
small low-voltage lamps, such as used for 
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flashlights or on automobiles are not satis- 
factory for pyrometer use. 


Procedure for Making Output Measure- 
ment 

The procedure is best illustrated by tak- 

ing a practical example. In this case the 

grid leak loss is assumed to be negligible 

and will be omitted. The output to be 
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Figure 2—Construction of a home-made pyro- 


meter for measuring power lost in transmitting 
tubes. 
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measured is that of a UV-206, 1 K.W. 
Radiotron operating in a Hartley circuit 
with a dummy antenna and a resistance 
load. 

The pyrometer is set up so that the 
middle area of the plate is visible through 
the sighting tube. The set is adjusted and 
the condition of oscillation at which output 
measurement is to be made is obtained. 
The tube is allowed to operate until the 
temperature of the anode is_ constant. 
While the plate voltage and current are 
maintained constant the filament of the 
pyrometer is matched against the bright- 
ness of the anode. To make this color 
match it is best to bring the temperature 
of the lamp filament above that of the 
anode and then slowly decrease it until 
the filament just fades out against the 
heated anode background. Values of plate 
voltage’, plate current, and pyrometer fila- 
ment current are recorded. 

Now the tube is disconnected from the 
oscillating circuit, leaving the plate con- 
nected to the high voltage source and the 
grid connected directly to the filament. 
The plate voltage is slowly increased until 
the plate appears as near as possible to 
the temperature it was during oscillation. 
A color match is made with the pyrometer 
to observe if the pyrometer filament cur- 
rent is the same as the recorded value. If 
these values are not the same, plate volt- 
age is adjusted again until a color match 
gives a value of pyrometer current the 
same as the value recorded when the tube 


3—Don’t make the mistake of thinking that 
your plate voltage is shown by your transformer 
name plate—there is a drop in the rectifier, also 
the line voltage may be off. Use a voltmeter or 
“fake” one as explained QST for October, p. 18. 
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Plate voltage and current 


calculated values 
measurements are 


J if and 
tput 


Observed 
Non-Oscillating 


, Ep Ip 
. M.A Volts Amps. 
2 0 9200 .0190 


Calculated 
Plate 
Loss Output 
K.W. c.W. 

Re 1.34 

of readings and cal- 
to a UV-203: 


Observed 
Non-Oscillating 
Ep Ip 
\ \ Volts Amps. 
800 094 
Calculated 
Plate 
Loss Output 
Watts Watts 
75 75 


ed that if the grid leak 
and requires considera- 
ion, idded to the plate loss 
and tracted from the input to 


i lividual Radiotron tube a 


cur rawn, showing the relation 
betw lost from the plate and 
pyr nt-current-values. In this 
way t t from the plate and the 
tubs r condition of operation 
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{ Fig table Pyrometer built on the plan 
. egested in Fig. 

car ily determined by making a 
ly sing tion with the pyrometer. 

\ nna and Helix Resistance 
The nee of the entire oscillating 

circuit rse, can be obtained by record- 

ing tl itput current and then calcu- 
i lating tance of the output circuit 

from and the output in watts 
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which was previously determined. This is 
done by using the formula /R=W, where 
I is the current, R the resistance and W 
the watts in the circuit. 


For instance, if the UV-203 tube men- 
tioned above as having an output of 75 
watts was working into an antenna, and 
the antenna current was 3 amperes, then 
it is evident that 

3°R=75 
and that 
R= 75/3°=8.34 ohms. 
This is the resistance of the entire oscil- 


lating circuit, including the antenna, series 
condensers, helix, etc. (This is really a 
more useful value than the antenna re- 
sistance alone, as it may expose a poor 
helix or poor series condenser.—Tech. Ed.) 
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NORTHWEST CONVENTION 
Seattle, April llth and 12th 


The Northwestern—7th District 
fellows are having their conven- : 
tion at the Y. M. C. A. in Seattle 


on the 11th and 12th of April, and 
all licensed amateurs are invited to 
attend and join in the fun. 

The program for the first day 
covers registration, a business ses- 
sion of the 7th District gang, elec- 


Bin Tale 


ee 


tion of officers, and an inspection 
of local stations. After 10:30 P. M. § 
there will be an opportunity to pound ¥ 


brass in local shacks. On the 12th 
there will be a continuation of the 
business meeting if anything is left 
over, then a “See Seattle” ride for 
which cars will be furnished. And 
at night a bauquet, with talks, and 
a “Wouff Hong” initiation — the 





first R.O.W.H. initiation west of 
Chicago. 

All hams welcome and a big time 
assured. For further particulars 


address 7ADQ, I. V. Iverson, 4052 
Second Ave., N. W., Seattle. 
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Should Regeneration Be Eliminated ? 
By William W. Harper, Experimental Section, A.R.R.L. 
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is done to make them non-regenerativ« 


his tubes, an idea that is used in Mr. M 


may be. 


one being on the input tuner.—Tech. 





It is generally agreed that all tuned radio-frequency amplifiers are regenerative unless something 
Some makers aim at purely non-regenerative amplifiers, 
»thers merely limit regeneration so that oscillation 
second sort of amplifier and limits regeneration by reducing the inductance in the plate circuits of 
B. Sleeper’s amplifier, described in this issue of QST. 
Some true amplification must be given up in doing this, whatever the gain due to regeneration 
One accordingly thinks of restoring the plate circuit to its usual state and then preventing 
oscillation by one of the schemes described by Dr. L. M. Hull in the January issue of QST. By 
under-compensating regeneration can then be allowed to creep in 

The eventual r.f. amplifier probably will use one of the two plans and in addition put the tuning 
of all the stages under control of one knob. This 


will not take place. Mr. Harper prefers the 


would leave only two tuning controls, the other 








ITHIN recent years much atten- 

tion has been directed to the sub- 

ject of radio frequency amplifi- 

cation at short wave lengths and 

consequently many articles have 
een presented describing certain improve- 
ents in this phase of the art. 

It is well known that probably the most 
mportant factor in the development of 
radio frequency amplification at the lower 
lengths has been the electro-static 
apacity between the grid and plate ele- 
ents of the vacuum tube. 

This unavoidable property is known to 
give rise to regenerative action within 
the vacuum tube circuits and has been ex 
plained in detail by other writers. It is 
ilso true that this property may result 
n sustained oscillations if care is not 
taken to limit the reaction. 

4 review of the existing conditions in 
this field has recently been given by Hull’, 
wherein the nature of regeneration has 
discussed and a resume presented 

neerning the various means of control 
and elimination. 

In all literature which has been pre- 
sented in recent years it is quite obvious 
that internal tube capacity as well as its 
effect has been defined as a menace to 
high frequency amplification. As a re- 
sult, the work which has been done has 
had for its objective the complete elimi- 
nation of this effect. (It is to be under- 
stood that it is physically impossible to 
eliminate the electrical capacity between 
the grid and plate of the vacuum tube, 
though it is electrically possible to elimi- 
nate or render negligible the effect of 
this capacity.) 


wave 
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Is Regeneration Really Harmful? 
An analysis of the entire situation seems 
to indicate that many experimenters, hav- 
ing found suitable means for limiting the 





1—"“Anti-Regenerative Amplification” By L. M. 
Hull, QST, January, 1924. 


reaction so as to avoid sustained oscilla- 
tions, have gone further by attempting to 
apply methods which serve to annihilate 
completely the reaction or regenerative 
amplification. At this time the writer is 
not in a position to discuss the logic in 
this trend of the development. At least 
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it has not been clearly stated why we 
should eliminate completely the seemingly 
iseful regenerative amplification which de- 
velops as a result of the coupling capa- 
cities. If we may expect greater voltage 
amplification after having eliminated the 
regeneration phenomenon, surely very lit- 
tle data has been given to show the super- 


iority and feasibility of such a scheme 
over those which involve the use of re- 
action currents. Furthermore, it is not 


too clear that the receivers on the market 
which claim absolute neutralization of the 
tube capacities are actually so arranged 
that this can be accomplished. It seems 
the neutralization only goes so far as to 
prevent the creation of sustained oscilla- 
tions, or, in other words, the degree of 
rereneration amolification is definitely 
limited. Then it becomes logical to assume 
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tbly the success of these receivers 
the small amount of reaction 
tins by virtue of the incomplete 


ill well acquainted with the 
regenerative amplification gives 
tensified signals and it is not 
lesirable until locally sustained 
are produced. If we then elim- 
lightest trace of regenerative 
well as the local oscillations it 
ble to say that we will have a 
in the effectiveness and 


oss 
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ess of the receiver. To the 
wledge it has not been clearly 
we may compensate for this 


A Review 
be advisable to review again the 
regeneration im tuned radio fre- 
plification in order to gain a 
lerstanding of the data to be 

f r in this article. 
imental circuit is shown in Fig. 
the tuned circuits LC and L,C, 
or approximately resonant 
‘urrents through Cn will be of 
value to give rise to sustained os- 
This assumes that the grid re- 
onnected that oscillations are 
is, the grid return is con- 
the negative filament battery. By 
¢ a smal] inductance, L., in the 
I L,C, we will have a circuit as 
Figure 2. In this instance, if the 
L, is small the reaction currents 
hrough Cn are so limited that os- 

not be sustained.’ 

we bring the circuit L,C, into 
relation with L, as shown in Fig- 
tead of putting it directly in the 
1 Fig. 1) we will find it possible 
produce oscillations, providing 
‘ircuit LC and the output circuit 
approximate resonance. A use- 
i, f ination for this condition resides 
‘act that anything closely coupled to 
A cts partially as if it were in the 
The nature and extent of this 


tnat 


ff pend on (A) the closeness of the 

and (B) the ratio of turns in the 
t In this case we are concerned with 
t a f turns of the coils L and L,, 
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also the closeness of the coupling between 
them. Of course it will be clear that we 
may reduce the amount of this reinduced 
energy from the circuit L,C, by removing 
this circuit from L, or by making L, small 
enough that the potentials created by L,C, 
will be definitely limited. It is accordingly 
possible so to arrange the coefficient of 
coupling and the ratio of transformation 
in these transformers that maximum re- 
action currents may be realized through 
Cn without producing undesirable oscilla- 
tions. This condition may be so utilized 
that no oscillations can be generated re- 
gardless of the sharpness of resonance of 
the tuned circuits or the frequency settings 
and at the same time a very responsive cir- 
cuit is realized. 


How to Build the Tuner 


In Figure 4 a circuit is given of a com- 
plete receiver using this principle. The 
fixed-tune antenna circuit and the detector 
tube circuit have merely been added to the 
circuit of Figure 3. The design of the 
coupling transformers is, of course import- 
ant, since the stability of the entire system 
hinges on this factor. The size of the 
secondaries, L and L, depends upon the 
wave length range to be covered. For the 
broadcasting frequencies the writer has 
found 75-turn honey-comb coils useful. 
Any low loss inductance having a value of 
approximately .3 millihenry is satisfactory. 
The condensers used should have a capa- 
city of approximately 250. 

This ratio of inductance to capacity 
makes the tuning somewhat easier than 
would be the case if a smaller ratio were 
used. In this part of the circuit it is 
well worth the effort to abide by what has 
been suggested in QST as to avoiding 
losses in the inductance and capacity. An 
inductance should be used which has a 
minimum distributed capacity’ as well as a 
minimum ohmic resistance, and it always 
pays to buy a condenser having low losses 
and rugged mechanical design.‘ Losses in 
this part of the circuit not only cause the 
signal energy to be dissipated but the sharp- 
ness of resonance and selectivity will also 
be impaired. The primaries of the coup- 
ling transformers are dependant upon sev- 
eral factors and for the layman the number 
of turns to be used is best determined by 
experiment. For the broadcast frequen- 





2—See “Radio Frequency Amplifiers” by Stuart 
Ballantine in this issue. 

8—tThis is correct, but must not be misinter- 
preted. Distributed capacity, in the amounts found 
in receiving coils of ordinary types, does not do 
much to weaken signals, and practically nothing 
at all to increase the losses. What it does do is 
to narrow down the tuning range. It acts as a 
fixed condenser across the variable one; naturally 
such a combination does not cover as wide a fre- 
quency band as if all of the capacity were in the 
variable condenser.—Tech. Ed. 

4—See various past QST articles and com- 
munications as to the difference beiween a good 
and bad condenser. 











Q Be 





RS 














April, 1924 


cies about twenty or twenty-five turns are 
satisfactory and may be wound on wood 
spools or cardboard tubing which will fit 
snugly into the secondary coils. The num- 
ber of turns mentioned above for the prim- 
aries is based on a separation of approxi- 
mately five inches from center to center of 
the coils,’ with their axes parallel and with 
a negative coefficient of electromagnetic 
coupling between the tuned secondaries. 
The greater part of the experimental 
work done on this type of amplification has 
been carried out on broadcasting frequen- 
cies. A receiver has been constructed, 
however, which uses coupling transformers 
having 5-turn primaries oat 25-turn sec- 
ondaries with 250uunf condensers and the 
100-meter DX has been received with great 
effectiveness. The arrangement for this 





4 





Lil 
FIG. 2 


work consists of one radio, detector, and 
one external heterodyne. We have not 
found it necessary to employ any radio fre- 
quency amplification on this set. The prin- 
ciple has been further extended for use in 
super-heterodyne work and at this time the 
writer is obtaining very consistent results 
on a small loop using one detector, one 
external heterodyne oscillator, one stage 
of self-balanced radio frequency amplifica- 
tion (5000 meters), second detector, and 
one audio frequency amplifier. It has also 
been applied successfully -to receivers de- 
signed for intermediate frequency recep- 
tion and in all instances seems to function 
according to theory and gives remarkable 
responsiveness. A very efficient set has 
also been evolved using this principle in 
connection with the inverse duplex method 
of reflex. In this receiver all the original 
difficulties, including the use of the poten- 
tiometer resistance, have been eliminated. 
It will not function satisfactorily, however, 
on a loop antenna, for various reasons, 
but gives unusual results on a small an- 
tenna used as a collector. The exact cir- 
cuit arrangement for this set is shown in 
Figure 5. Jt does not seem logical to the 
writer to attempt to apply this set to short 
wave communication. 


5—That is, the center of one pair of coils is 
supposed to be 5 inches from the center of the 
coils connected to the next tube. 
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Unfortunately the application of this 
principle to the design of a receiver to 
meet any certain requirement is a rather 
involved procedure. The difficulties to be 
met come under two classifications: First, 
the presence of parasitic capacities due to 
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electrostatic couplings external to the tube; 
and, secondly, the presence of electromag- 
netic couplings between the tuned trans- 
formers. Both of these factors have con- 
siderable influence upon the design of the 
transformers, or more definitely, upon the 
number of turns to be used on the pri- 
maries. In both cases the conditions 
are dependent entirely on the physical 
arrangement. If the coupling capacities 
external to the tubes are large the number 
of turns on the primary will have to be 
reduced accordingly in order to prevent 
locally sustained oscillations by reason of 
the excessive reaction currents through 
these parasitic capacities. On the other 
hand if the transformers are placed close 
together with a negative coefficient of 
coupling*® between the tuned secondaries 
the entire set will be “dead” and unrespon- 
sive. A positive electromagnetic relation 
may result in great responsiveness or even 
vigorous oscillation. In the case of nega- 
tive coupling we are forced to recognize the 
effect of the reversed feed-back which is 
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now in commercial use and has been 
thoroughly described in other articles.’ In 
the second instance where a positive mag- 
netic relation exists we have a condition 





6—Meaning that the coils are placed in the same 
“attitude” so that the magnetic fields tend to 
“buck”. If one of them were turned end-for-end 
the magnetic fields would aid and troublesome feed- 
back would be in action at once. 

7—The Superdyne Receiver, by C. D. Tuska, 
QST for November, 1923. 











that described as feed-back 


Conclusion 
hat more information is needed 
elations between regenerative 
egenerative receivers. It is 
remarkable results are ob- 
all traces of reaction are 


it the reasons for this have 
rly stated. At any rate the 





able to demonstrate the 

f regenerative non-oscillat- 
and has observed thus far 
mpare very favorably in all 
the so-called anti-regenera- 
is. It should be mentioned 
been possible to obtain rea- 
speaker volume on all the 
deasting stations by using 
» amplifier, detector, and one 
er, using UV-199 tubes. Re- 
radio frequency amplifier and 
ed plate or feed-back regen- 
ilts in a very noticeable loss 
reduction in signal intensity, 
in agreement with the data 
judlong”® in a recent article. 
tative data as to the compara- 
veness and selectivity of re- 
anti-regenerative receivers 

it interest and will clear up 

f whether or not we should 

y to eliminate all traces of 


action. 


rency Amplification” By 
1923 


Freque 
December 


WWYV Schedules 


there are fewer amateurs 
; know their sending wave- 
exactness. The reason is the 
r the “Standard Frequency 


’ from station WWYV, at the 
Standards at Washington, D. C. 
costs nothing, and it con- 


w more popular especially and 
with the members of A.R.R.L. 
hedules are given below; they 
used at most points 


rd and 
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east of the Mississippi River and at many 
beyond. ; 

The signals are of use in testing receiv- 
ing sets, checking wave meters and ad- 
justing transmitters. The accuracy is 
better than 3-10 of 1%. This is much 
better than the accuracy of any wave meter 
the average amateur will ever own. 

Information on using the signals was 
given in the February, 1923, issue of the 
Radio Service Bulletin, also in the fol- 
lowing places in QST—July, 1923, page 28, 
“U.S. Will Send Standard Waves for A.R. 
R.L.”; May, 1923, page 47, “Laboratory 
Oscillators.” More detailed information 
can be found in the Beareau of Standards 
Circular No. 92 which may be obtained on 
application from the Bureau of Standards, 
Washington, D. C. 

All transmission is by “straight” un- 
modulated continuous-wave telegraphy. A 
complete frequency transmission consists of 
a general call (ie., “QST de WWV”), a 
standard frequency dash, and announce- 
ments. The call continues for two minutes, 
including the statement of the frequency, 
(not wave lengths) being used. The stand- 
ard-frequency dash is broken occasionally 
by the signature “WWV” and continues 
for about 4 minutes. The “announce- 
ment” is on the same wave length as the 
test that has just been sent and gives the 
exact frequency of the signal, measured 
while that signal was being sent. The 
next frequency is then announced and a 
4 minute interval follows while adjust- 
ments are made. 


Schedule of Frequencies in Kilocycles 


(Approximate wave lengths in meters in 


parentheses) 

Eastern Std. Time Anril 4 April 21 
11:00 to 11:05 P.M. 166.5 500 
(1800) (600) 

11:12 to 11:20 P.M. 205 600 
(1463) (500) 

11:24 to 11:32 P.M. 260 700 
(1153) (428) 

11:36 to 11:44 P.M. 315 833 
(952) (360) 

11:48 to 11:56 P.M. 375 900 
(800) (333) 

12:00 to 12:08 A.M. 425 1000 
(705) (300) 

12:12 to 12:20 A.M. 900 1200 
(600) (250) 

12:24 to 12:32 A.M. 570 1400 
(526) (214) 


In the article “Amateur Wave- 
page 22, February issue, refer- 
1922, 


Error: 
meters”, 
ence was made to the September, 


QST. This should have read September, 
1921. As a matter of fact our supply of 


this issue is now exhausted. 
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A Low-Loss Antenna Insulator 
By E. J. Atkinson* 


NE of the most important items on the gas stove. Bring the mould up 
in connection with the efficient op- to a dull red heat and maintain this 
eration of short wave continuous temperature until the work has been com- 
wave transmiters lies in losses in- 
volved in the radiating system. 








This particular item is given perhaps the Lye Bolt 
least amount of thought and intensive 
Flux 
j® astributing 
r shield, 
LZ t i 
y ; thd 
P { a 4 | 








FIG. | 


study of any one unit making up the 
transmitter itself. 

The losses in moulded insulators can 
be reduced by properly designed flux 
shields which will so distribute the flux 
over a large area as to prevent high losses 
at any point. This principle is used by 
commercial radio companies, even on the led 
lower frequencies encountered in trans- 
oceanic work where flux concentration is FIG. 3 
not as harmful as in the high frequen- 
cies encountered in amateur work. 

The best materials for antenna insula- 
tors are quartz, glass and porcelain. Any 
type of “moulded mud” insulator is un- 








pleted. Take one of the glass rods and 
hold about two inches of one end in the 
flame of another burner, keeping the glass 
as completely in the flame as possible. The 


satisfactory. Quartz imsulators are very ; 
good but neither cheap nor easy to ob upper part of the flame is hottest. The 
tain Various tests "0d should be very carefully rotated so 


: on porcelain insula- 
tors have been de- 
scribed in past issues 
of QST and _ por- 
celain will not be dis- 

FIG. 4 cussed here. 

Very satisfactory 
antenna insulators can be made from the 
rdinary glass towel bars, which can be 
purchased for about 25¢ each. The rods 


should be carefully selected, taking only Af JSo/der 
———— 


\ 8rass Plate \-— 
ond Collar 


1/2 | 


those that are clear and free from bul 





bles, strain checks and crooks. The rods 
should be of equal length and thickness. 
After choosing a number of rods get Lux Distributing Shiela 
piece of soft steel or cast iron and FIG. 4 
drill a hole in the center as shown in 
Fig. 1. The block can be of any piece 
of scrap steel or cast iron and of any as to obtain an even rise in temperature 
dimensions, except it should be at least f the glass. In about fifteen minutes, 


ye inch thick. This piece of steel will a yellow flame will begin to rise from the 
provide the mould used in forming the ends end of the rod. This is the burning of 
f the glass rods. To prevent checking the glass and the rotation of the rod 
of the heated rod when same comes in’ should be speeded up a little to prevent 
contact with the mould, place the mould the end of the rod from bending from 

— — its own weight as the glass is pretty soft 


*Transformer Engineering Dept General Electric : os 
Co (Concluded on page 54) 
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and 
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1AJP, Bridgeport, Conn. 





had its beginning five years 


he call 1JAP; a broadly tuned 


spark set on a two-hundred- 


vave with a note like an X-ray 
he motto of the operator in 
vas “variety is the spice of life” 


wrecker was moved from one 
er until there wasn’t a single 
w in the house that did not 
nants of a lead-in sticking 
When the power was increased 
tt, objections were raised by 
1JAP was exiled to a neat 
en shack, removed about 

e house. A Round’s round 
alled and a new antenna 


rk set came a C. W. set 
tt tubes which was closely 
full wave self-rectifying set 
watt tubes. Trouble was 
r these sets work on 200 
ground so a counterpoise was 
brings us to the 1AJP of to- 
with the antenna, it is a 
L, with a 12-foot spread 
p, a 30-foot fanned lead-in 
ted 70 feet in the air at the 
mast on the house and at 





the shack end by a thirty-foot mast. Th 
counterpoise is directly under the antenna 





A Close-Up of the Transmitter at 1AJP 
and is a 7-wire fan 40 feet long. The 
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counterpoise is limited in length by the 
position of the house to which it is at- 
tached but it is the best that could be 
put up under the circumstances. 

The transmitter consists of two UV-203 
tubes in a conventional shunt-feed Hartley 
circuit. Plate current is furnished by an 
Esco 1750-volt 600-watt motor-generator. 
The normal plate input is 615 watts and 
the antenna current is 6.6 amperes on 150 
meters. On a test the. current on 115 
meters was 4 amperes and 3.5 amperes on 
100 meters with the tubes running cool. 

Two receivers are used on the amateur 
waves; a Grebe “13” and a tuner con- 
structed in accordance with Mr. Hassel’s 
article in the December 1923 QST. Ex- 
ceptionally good results have been had in 
logging West Coast and European am- 
ateurs. A Grebe CR-9 and a W. E. 
power amplifier furnish entertainment for 
the family. 
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For a consistant amateur station, few 
can beat 9EKY, located near the center 
of the country, relay traffic is handled to 
the tune of 200 messages per month on 
an average by this station. Numerous DK 


records have been established. New Zea- 
land 4AA reports about a dozen Yanks 
louder than 9EKY but few if any more 


With two 50-watt tubes 
9EKY’s signals have 
ships in the Atlantic and 
besides which the station 


consistantly QRK! 
in the transmitter 
been heard by 
Pacific 


Oceans 
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As for transmitting results, here are a 
few of the better ones. The 195-meter 
wave was logged in England twelve times 
during August, 1923; in France, Hamburg, 
Panama, Cuba, Porto Rico, WNP; in New 


Zealand six times since last April; in 
Mexico; in the Gulf of Mexico at 2 p=. 
E.S.T., and in England at 9 a.m. G.M.T 


Every district has been worked in one 
night. 1AJP was the first station in the 
first district to be heard in New Zealand. 
In the Transatlantic tests of 1922 1AJP 
was heard in England, France, and Hol- 
land and over the greater part of the 
U.S.A. 

Mr. Nathaniel Bishop is the owner and 
operator and the station is located at 31 
Park Place, Bridgeport, Conn. Mr. Bishop 
says he has tried to obtain the kind of 
results that should be expected with the 
apparatus used. In this he has more than 
succeeded. 


Louis, Mo. 
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heard by amateurs in Hawaii, 
Alaska, Porto Rico, New Zealand, Aus- 
tralia, every state and Canadian province 
and aboard WNP. Stations in every state 
except Deleware have been worked and 
6CEU in Hawaii has also exchanged sig- 
nals with 9EKY. Three operators, Ken, ER 
and WR (brothers), keep the station on 
the air almost nightly, assisted by a bunch 
of neighborly hams. 

9EKY is an A.R.R.L. Official Relay Sta- 
tion and an Official Broadcasting Station 


has been 
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situated in a basement The present receiving set, seen in the 
DeGiverville Ave., St. Louis, center of the photo, consists mostly of 
cense 18 in the name of joose coils and condensers connected in a 
sa etn ie ng Ss manner suggested by Mr. D. C. Wallace, 
. won 2 j ‘ aie f the 9ZT, at the Chicago convention. This was 
iis, and a member « aT: - . 
of the latter organiza- % forerunner of the lowloss tuners described 
in recent issues of QST. A Grebe CR-8 

mitter was installed at receiver is also used at times. 


lary of 1923 and used one The records made at this station would 
Gradually it was added to jead one to believe that it has a wonderful 
nthe later the present set antenna system. This is not the case, 
- -watters was installed, however, for the back-yard at 9EKY is 
vork was done through the . pest ae 

) Referring to the photo- ™°t very large. A counterpoise of 45 wires b 
ment transformer is on 39 feet long on 22 foot spreaders and sus- 
eft. The Emerson 400-watt pended at a height of nine feet between 


that supplies 1,000 volts to the rear of the house and the back fence 
the tubes sits on a door forms one side of the radiating system. 
table. Next to the trans- An inverted L antenna with a four wire 
he two UV-203 tubes and  flat-top 36 feet long with the wires spaced 
cating the values of plate 6% feet apart and 65 feet high is sus- 


voltage, and antenna cur- pended above the counterpoise. The far 
mitter employs the reversed end of the antenna is supported by a 65- 
with series plate supply. foot telegraph pole as there was not suffi- 


te current is around 250 cient room for a guyed mast. The lead-in 

iking the plate input about drops right down to the radio room and 

[The normal antenna current for the last few feet is made of % inch 

1 the operating wave 197 copper rod. Pieces of gauge glass are 
used for entering insulators. 


2AGB, Summit, N. J. 


nous rectifier had been obtained, stations 
in every U. S. and Canadian district had 
been worked, and numerous reports from 
English amateurs were being received. 
Soon the tubes began to go west, all 
except a lone 50-watter, so the station was 
shut down for a time on Nov. 10th. 

One Saturday afternoon, D. A. Griffin, 


ne 





<“nown 2AGB is the only 
amateur stations in every 
S., Canada, and England; 
rance, and Italy besides. 
rk has been done within 
onths. Last April a trans- 
W. E. 250-watt tubes was one of the operators, read how French 
little later a super-hetero- S8AB had been successful in working 
replaced the Paragon RA-10. American stations on 100 meters. He im- 
f October, after a synchro- (Continued on page 54) 











sess INTERNATIONAL 
teur Radio 





A Trophy for Your Station! 


two-way communication, 


communication 
lengths between 


In special recognition of and as a 
lasting trophy to the amateur accom- 
plishing this praiseworthy f 





trophy is one that will cause the chest 
; amateur to swell with pride. 
establishing two-way 
munication will consist in an amateur 
submitting logs and evidence sufficient 


leadquarters that two-way com- 











Progress on the Pacific Side 


accomplished. Frank Creswell 


than a freak but 
Australasian signals are coming over 
we will listen 


consid red more 


station signing 4AA and using the 


Bridgewater, 
4AA heard on 


morning of March 












A station signing 4AA has also been heard 
by Rev. Chapman at Anvik, Alaska. Is 
this our old friend F. D. Bell, New Zealand 
1AA, whose signals we are hearing? We 
certainly hope so, but the latter reception 
has not been confirmed so it cannot be 
claimed as an actual fact just yet. 

Several series of special tests have been 
taking place between the Hawaiian ama- 
teurs and those in Australia nad New Zea- 
land. Hawaiian stations are quite regular- 
ly heard in Australia and New Zealand, 
and Australian 2CM has been heard in 
the Hawaiian Islands, but we have no 
record of two-way communication having 
been established yet. Perhaps another 
series of tests beginning February 25th 
will accomplish this. 

In the Philippines Fred Elser, whose 
call is 1ZA, is doing his best with two 50- 
watt tubes to connect with the U. S. He 
recently heard 6ZW and as far as he 
knows this is the only American amateur 
to have been heard in the Philippine 
Islands. NPO’s are mush utterly ruins all 
chances of doing any DX reception on short 
waves, so we cannot expect any startling 
lists of calls heard from him for some time, 
he says. He believes that the splendid re- 
ceiving that is being done by the New Zea- 
landers and Australians is due to less com- 
mercial interference, less interference from 
long wave arc stations, a cooler climate 
and less static. Given equal conditions in 
the Philippines he could copy U.S. ama- 
ens? every night, he says. The Philippines 
and New Zealand are about equally distant 
from the center of the U.S. 

Nothing further has been heard from Mr. 
Hiroshi Ando, JF WA at Tokyo. Much of 
his equipment was lost in the great quake 
and he is doubtless having difficulty in 
getting his station back on the air. We 
expect to hear from him soon. 

In the meantime Capt. Baldwin, attache 
of the American Legation at Pekin, is 
copying scores of American amateurs, some 
as far inland as Indiana. The ones along 
the coast are received very well. 


Amateur Radio in Western Samoa 
Through the courtesy of the American 
Vice Consul at Apia, Samoa, acting through 


















the St urtment, a very interesting 
repor conditions in Samoa has 
been Though too long to publish 


in it t is of interest to American 





amat xpect to communicate with 
the Sa lands by radio before long. 

“West moa, administered by New 
Zealar mandate issued by the 

RICAN MAMS HEARD 
” Samoa ! 

Leagu jations, is created a_ radio 
district Zealand and is subject to 
New egulations governing radio. 
Licer ued for one year to persons 
of a lity upon payment of the 
proj park transmitters are pro- 
hibit lengths from 150 to 180 
nete! ling upon the type of trans- 
mis used. Wave lengths from 
171 t permitted for straight C.W. 
teleg 

ak tly there has been little in- 
terest teur radio, probably due to 
the 1 ictions which were in force 
prior y, 1923, but the regular re- 
ceptic grams from New Zealand 
and A roadcast stations is stimu- 
lating in radio. There are five 
li in operation at the pres- 

7 electric current in Western 
San sus handicap in the growth 
of al lio. The short life of dry 
batt tropical climate prohibits 
their tery charging plants with 
pow to be installed. One used 
a sn engine to drive a genera- 
tor ma motor boat. Another 
erect windmill and harnessed it 
to a generator. Another used 
a sI wheel to drive a six volt 
gel three cases indicate the 
liff way of developing power 
for n of transmitters. 

;' ns working in the United 
Stat rd nearly every night in 
W Most of these stations 
al , but many stations from 
tl United States have been 
heal nately no record of these 
tat kept by the Apia station. 
Stat rfere to some extent with 
regu service between Apia and 
the | ites. C.W. signals originat- 
ing 1 States on 200 meters are 


e read by an experie~ced 
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operator through all but the very worst 
atmospheric electrical disturbances. 

“The distance records established by 
broadcast fans of this territory prove that 
the islands are favorably situated for re- 
ception. Three of the receiving sets that 
are now there have been equally successful 
in bringing in broadcasting stations which 
are usually considered beyond the range of 
the standard receiver. Kansas City, Chicago, 
Portland, San Francisco, Los Angeles and 
Calgary are received regularly during the 
American winter by four of the Apia fans. 
Receiving WJAZ on a single circuit re- 
ceiver with two stages of audio on air line 
distance of 6,555 miles with at least 1500 
miles of the distance over land is a record 
—* by the most inveterate distance 
fiend.” 


Irish Broadcasting Hits Snag 

Amateur transmission in Ireland is as 
yet not permitted and even broadcasting is 
just getting started. The Radio Associa- 
tion of Ireland is quite a growing organ- 
ization, however, and an organization that 
is made up of persons interested in all 
classes of radio. It was planned to organ- 
ize Irish broadcasting on the English plan 
of forming a combine of the various radio 
manufacturers for the purpose of main- 
taining the broadcast stations. There was 
such a storm of protest at this, because of 
its amounting to granting a monopoly to 
these companies, that the plans are held 
up until some agreement can be arrived at. 
It will be quite some time before Irish ama- 
teurs will be allowed the privilege of having 
transmitters evidently but we do hope that 
they will be able to get on the air soon. 





Stations Lining up for Pan-American 
Tests 

The time for the Pan-American tests is 
drawing near. Have you signified your in- 
tention of taking part by dropping a post- 
ecard to the Traffic Manager, telling the 
power and wave-length you will use and to 
what extent you are familiar with the 
Spanish or Portugese language? If you 
have not done so yet, better hurry, OM, as 
the time is getting short. 

May 19th to 31st, inclusive, are the dates 
for the tests. Page 41 of the March, 
1294, QST gives the complete story to 
date. 

Cuban amateurs are already keeping one 
ear open for signals that might be coming 
from South America. Cuban 8DW-8GT, 
2BY, and 2WW are all on the air and are 
being regularly heard in the U. S. 

Stations scattered throughout South 
America are getting in readiness for the 
tests. A ship operator in the Straits of 
Magellan has copied scores of U. S. ama- 
teurs. This makes us feel that the tests 
are sure to succeed and that by the latter 
part of May we will all be having a merry 
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time trying to understand each other’s sig- 
nals. 


Listen For Australia 

Don’t forget that a2CDM, aboard the S. 
S. “Tahiti”, will be testing on approximately 
220 meters with Australian 2CM every 
night from March llth to April 8th, 
Sydney time, during a voyage from Sydney 
to San Francisco. 2CM, Sydney, will have 
a 10-watt set on 240 meters and a 100- 
watt set on 200 of perhaps a tower wave 
such as 160, and will be testing to 2CDM 


from 2 to 3 A.M. and from 3:30 to 4:30 
A.M., Pacific Standard time, March 10th 
to April 7th. Keep an ear out! 
Who is JUPU? 
As recently chronicled in QST, u7HG 


worked JUPU who gave his QRA as Tokyo, 
but no details except that the operator 
was an American. Now on March 3d 
8BBH, New Straitsville, Ohio, heard JUPU 
call a six and, a few minuts later, 7CO; 


QS T 
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IXAR (1BDT) 


used phone for about an 
hour working a London ham recently. Not 
so bad. 


Brand New Amateurs 

Danish 7EC is on the air, and with A.C. 
note, 1 amp. in the aerial (wavelength un- 
known to us), has worked g5KO, g5CS and 
g2WJ during January. Italian 1MT con- 
tinues good European work, altho not yet 
reported in America. Swiss XY, in Geneva, 
is on the air and has worked g5DN. 
Luxemburg 1JW was heard in Liverpool 
on Jan. 27th. They’re coming, fellows, all 
around the world! 


More Success 

Many more amateurs have succeeded in 
wcerking transatlantic. New foreigners in- 
clude Dutch PCTT, g2WJ and f8CT, while 
iACD has had more luck recently too. 
Among the American stations to get in 
recently are IBDI-IXAH, 1BDT-1XAR, 
1AF-1XJ, 1XAK, 1BSD, 1ALJ, 3BG, 30T, 





BRITISH 2SH, HIGHGATE, LONDON. 


attested by working a dozen or so Americans. 


Frederick L. Hogg’s station, second Britisher 
to work America, a set untidy in appearance but performing excellently nevertheless, as 


Left-hand view is of the transmitter: ex- 


treme left, two Mullard rectifier valves delivering 60-cycle current at 3000 volts, unfiltered, 
to Mullard 250-C tube in center; Colpitts oscillator circuit, 300 watts input, 3 amps in 


aerial at 115 meters. 
system badly screened by trees. 


Aerial 4-wire L, 70’ flattop 45’ and 30’ high, small counterpoise, 
Note key on stool in foreground of photo. 


2SH has been 


kidded for his bum’ fist; doubtless due to a jolly British custom of sending by sitting on 


the key. Hi! 
logged, as far west as 5ZA. 


tone pure D.C., wavelength about 190, 
good fist, reasonably loud. If JUPU is a 
shipboard set, it may be near the west 


coast at this writing. Can anybody en- 


lighten us? 


Amateur Phone Communication 
While working 1BDI recently, g2KF car- 
ried on his end of the conversation with 
phone. Not the first time phone has been 
heard across, but our first record of its 
use in actual work. 1BDI says his voice 
and comments seemed great stuff, modula- 


tion perfect, and fine punch. g2KF has 
done excellent work, tying up with 19 
American stations up to Feb. 18th. 20D 


has done about as well, and so have 2SH 
and 


2NM. F.B. Getting back to phone, 


Right-hand view: the receiver, on which 150 American amateurs have been 
Commonly used with 1 stage tuned-plate r.f. and detector. 


3YO, 4BZ, 4XE, 8AOL, 8XBH, 8XAP. 

1XAM has worked PCII with a plate in- 
put of 30 watts, signals reported QSA all 
over room on loud-speaker, using various 
wavelengths down to 75 meters. 1BSD, 
Providence, worked PCII on the night of 
Feb. 15th using one UV-202 with an input 
of 80 m.a. at 800 volts, 64 watts, wave- 
length 150 meters, which was somewhat 
above the antenna fundamental. 


Foreign amateurs who do not yet un- 
derstand the American method of rating 
tube transmitters should re-read the arti- 
cle “How I Operate UV-202 Radiotrons” 
in the February issue, by Mr. H. H. Tilley. 
This is a good example of an American 
“30-watt set”! 
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BUILD YOUR OWN BATTERY CHARGER 


Mason, Department Editor 


and this is used to charge the storage 
battery. 
It is 


electrode 


known that, in the _ three- 
tubes used in our radio 
sets, the current flows from the plate to 
filament but not in the reverse direction. 
This is the principle used in the thermionic 
battery charger. The charging tube looks 
greatly different from a vacuum tube used 
in radio, however, for the grid has been 
dispensed with 
and various other 
changes made so 
the tube will han- 
dle heavy cur- 
rent. In its 
practical form a 
rectifier tube for 
battery charging 
has a heavy tung- 
sten filament and 
a graphite plate. 
The elements are 
enclosed ina 
round glass bulb 
filled with argon, 
an inert gas. The 
bulbs are made 
in two sizes. The 
first chargesa 
six-volt battery at 


well 
vacuum 


about two am- 
peres and costs 
about $4.00; the 


latter at about 
five amperes and 
costs $8.00. The 
smaller tube is 
mounted ona 
standard Edison 
screw base while 
the larger fits a Mogul socket such 
as is used for extra-large electric lights. 
The construction is similar in both tubes, 
for the filament connections come out 
through the Edison base while the plate 
connection is brought out at the top of the 
tube. When in normal operation there is 
a blue haze between the plate and filament 
in addition to the light from the filament 
and the plate will become just barely a 
dull red. 


» 
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Below is given data for the construction 
of a two-ampere charger and also for a 
five-ampere outfit. Detailed instructions 
for winding the coils, assembling the core, 


and so forth are not given, however, as 


those things will be covered in an artick 
next month on general transformer con- 
truction. If the reader has not had muc! 
experience in building transformers and is 
joubtful as to the procedure it would bi 
est for him to wait until next month be 
‘ore starting build the harging outfit 


ere described 


A Two Ampere Charger 
details f a two-am- 

re charger are shown in Fig. 1 and Fig. 2 

a diagram of the connections. A photo 
f the complete outfit appears on page 46. 
[The transformer is at the and the 
sockets for making connection to the bat 
tery, line, and rectifier bulb are mounted 
n a horizontal panel above. This method 
of mounting is only a suggestion, for the 
builder can arrange the parts any way he 
desires as long as the size of the and 
transformer windings are not altered. 

The transformer has three windings; a 
primary winding, a charging winding which 
s part of the primary, and a filament-heat- 
ing winding. The primary winding is con- 
nected to the 110-volt 60-cycle source of 


The constructional 


bottom 


core 


supply. The filament-heating winding heats 
he filament of the charging tube whic! 
onsumes about 4 amperes at volts ir 


he case of the two-ampere_ tube Th 
harging winding furnishes the current that 
s run through the rectifier and then the 
battery. A two-ampere fuse is connected 
n the 110-volt line. 


The transformer core is 1% _ inches 
square in cross section and has a window 
two inches square. For its construction 


enough pieces of transformer iron 1% by 
3% inches and about No. 28 gauge to make 
a stack 4% inches high will be required. 
Ordinary black sheet iron {stovepipe iron) 
may be used if regular transformer iron 
is not obtainable, practically the only differ- 
ence being that the core will heat slightly 
when ordinary iron is used and a little 
more current will be drawn from the line. 
_ The main primary winding consists of 
200 turns of No. 20 D.C.C. wire. The 
charging or secondary wind, which also 
serves as a part of the primary, as ex- 
plained above, consists of 70 turns of No. 
14 D.C.C. wire. The filament-heating wind- 
ing is made of eleven turns of No. 14 D.C.C. 
wire, doubled so as to carry the current 
without heating. The two wires composing 
the filament winding should be wound side 
by side in two even layers and should not 
t A tap is brought 





be twisted before wind. 
out at the center of the winding, of 5% 
turns. 

The primary and charging windings are 
wound one at a time on a wooden form 1% 








inches square, two layers of thin fibre or 





fish paper 1% inches wide being placed 
tightly over the form before the winding 
is started. The windings are wound in 
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Fig. 1 


even layers, shellacing each layer as the 
winding proceeds. When through, the 
windings are removed from the form and 
taped. Three layers of thin fibre or fish 
paper are then glued to the outside of the 
primary winding and the filament winding 
is wound on. More information as to ex- 
actly how to go about winding coils for 
transformers will be given in the article 
on transformers next month. 

When the windings have been placed on 
the core, the core is clamped together by 
pieces of one inch by % inch angle iron 
5% inches long with one-quarter inch bolts 
1% inches long. If you are unable to get 
the pieces of angle iron at your local hard- 
ware store or junk yard, four pieces of 





Qs 


inch square and 5% inches 
ro = 
iliice, 


eted transformer can then be 


m pear very business-like by giv- 
of black asphaltum paint or 
g g paint. A panel of bakelite 
’ erial measuring 3% by 5% 
al thick is used for a terminal 
b« n it are mounted three por- 


ee kets, two of these sockets 
be form of a double fuse block. 
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Fig. 2 
r ition of these parts is given 


ions in Fig. 1 in the top view 

fier. A length of %-inch brass 

ecured to this panel near the 

ocket. This rod is 6% inches 

lower end is threaded with an 

‘ r a distance of % inch where 

it rough the panel. At the upper 

rass clip is fastened to it and 

t fastened a short length of 

fl The other end of this lead is 

SK 1 Fahnestock clip for making 

to the plate terminal on the 

inding posts, as terminals to 

| to the storage battery, are 

a ned to the panel in the location 
ede 

minal panel is secured to the 

by four 8-32 flat-head screws 

ugh the horizontal flange of 

es of angle iron. Strips of %- 

hold the panel away from the 

so leads can be run under 

When making the connections 

al that the main primary wind- 

harging secondary winding be 

series, with the current 
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traveling through the coils in the direction 
indicated in Fig. 2. Make all of the leads 
out of wire at least as heavy as the wind- 
ing to which they connect. Extra holes 
should be drilled in the panel for the wires 
to run through and all wiring run under- 
neath the panel. A piece of fish paper 
a beneath the panel next the core will 
eep the wires from touching the core. 

When the connections are finished and 
the top panel permanently fastened in 
place, all wiring and ironwork should be 
given another coat of black insulating 
paint. The rectifier is then completed by 
adding the cords, plugs, and battery clips 
necessary for making the external con- 
nections. 

A Five Ampere Charger 

For those who wish to charge a storage 
battery quicker than can be done with the 
two-ampere charger, data on one that will 
charge a_six-volt battery at about five 
amperes or a twelve-volt battery at about 
three amperes is here given. This charger 
can be mounted after the fashion of the 
two-ampere outfit as shown in Fig. 1, or it 
may be mounted in the simpler fashion 
shown in Fig. 3. We are indebted to Mr. 
E. J. Krusel, 9EO, for the data on this 
charger, as he has built one that is in suc- 
cessful operation. 

The five-ampere charger is quite similar 
to the two ampere charger and a diagram 
of its connections is shown in Fig. 3. You 
will note that the charging winding is, in 
this case, entirely separated from the 
primary winding. An ammeter, which may 
be of the automobile type, is used to in- 
dicate the charging current as well as the 
current on discharge. A snap switch for 
turning the rectifier on and off and binding 
posts for external connections, together 
with the ammeter, are mounted on the front 
panel. The placing of the windings on the 
core of the transformer is the same as for 
the two-ampere charger; the primary is 
wound on one leg of the core with the fila- 
ment heating winding over it, while the 
secondary winding is on the opposite leg. 
A 5-ampere fuse should be placed in the 
110-volt line, though not shown in the 
drawing or diagram. 

The core is built up from pieces of soft 
black iron or transformer iron of about 
No. 28 gauge, each piece measuring lys by 
4y¥x inches. A stack of these pieces 5% 
inches high will be required for the com- 
plete core. The core, when assembled in; 
the usual fashion, will be 1y% inches square 
in cross section and will have a window 
2% inches square. 

For the primary winding 550 turns of 
Ne. 18 D.C.C. wire will be required. The 
secondary winding consists of 135 turns of 
No. 14, or preferably No. 12, D.C.C. wire. 
This winding is tapped at the 100th, 105th, 
and 135th turn to provide for a variation in 

(Continued on page 49) 
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(Continued from page 48) 

the charging current. The filament heat- 
ing winding in the case of the five-ampere 
tube must carry about 8 amperes and if it 
is tapped in the center, which is advisable, 
it must also carry the charging current, 
making a total current of 13 amperes. Two 
No. 10 or No. 12 D.C.C. or enamelled wires 
in parallel may be used for this winding. 
Ten turns of this double wire will be re- 
quired with a tap brought off at the cen- 
ter of the winding. Be careful when bring- 
ing off this tap or in making other connec- 
tions in this filament circuit to see that the 
comnection is sturdy enough to carry the 
current without heating. 

The windings are wound and taped, then 
assembled on the core, in much the same 
fushion as for the two-ampere charger. In 
the top view in Fig. 3 part of the windings 
are shown cut away to better illustrate this 
construction. The transformer is mounted 
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Perhaps the rectifier will go the limit in 
the other direction and charge at an ex- 
cessive rate, and the plate of the rectifier 
tube will become very red. In this case a 
few turns should be removed from the 
charging winding to lower the voltage, as 
when in normal operating condition the 
plate should never exceed a very dull red. 
Aside from this it would be well to check 
the filament voltage with an A.C. voltmeter. 
It should be between 2 and 2.25 volts. If 
one of the transformer coils gets very hot 
there is liable to be a shorted turn in the 
coil, in which case the coil should be re- 
wound. 

On the five ampere charger posts marked 
“6”, “7”, and “12” are provided. A six 
volt battery can be charged by connecting 
it between the terminal marked “negative” 
and the 6-volt post. If a greater charging 
rate is desired the positive terminal of the 











by setting it on two blocks of wood 1 battery should be connected to the post 
inches square and 5% 
inches long and clamp- 
ing it down to the ig mee 
wooden base by two a ee) a 
strips of sheet iron. sat Ng ‘ 
The Mogul socket for ——E . oe o7|| | fot, | me 
the rectifier tube is aS oH | 
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shown in Fig. 3. It is 
a piece of bakelite or 
ebony asbestos-board 8 
by 9 inches and % 
inch thick. Three wood 
screws hold it to the 
wooden base. After 
everything is mounted 
on the panel the wiring - 
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should be done as 6 ae 
shown in the diagram. \ 
The transformer and iO F ~< 
base should then be | he \ one 
painted ~ 
C | * 
Operation 

Through some slip in -@ 
the construction, trouble le $1> , 
may be had in getting ' 
either one of these — eper ew : ~ ees — 
rectifiers to working ~~ S 
properly. When charg- 
ing a battery there will be a blue marked ‘“‘7” on the charger for a few hours. 
haze around the filament in the tube and Two six-volt batteries may be charged 
the transformer will hum slightly. If the j, series at about three amperes by con- 


filament lights but no current goes through 
inte the battery, try turning the 110-volt 
current on and off rapidly several times in 
succession. If still it does not start charg- 
a few more 
e charging winding. 


ing it will be necessary to put 
turns (about ten) on th 


necting their proper terminals between the 
posts marked “negative” and “12”. If, 
when charging, the ammeter reads on the 
discharge side of its scale, reverse the 
connections on the back of the ammeter. 

















Amateur Radio Club of Seattle 
Presents a Method to Keep 
the Air as it Should Be 


the Northwest, Seattle 


i | when the spark was heard 
Or in 
‘ those cities bothered by her 


owr 


w Seattle is a sparkless city, 
a col t about in no small way by 
the methods. The club was try- 
ing way to remedy the QRM, 
ger ed by some ham holding down 
his e the sparks fly or playing 
witl pling of the O.T.—in fact, it 
had the place where traffic hand- 
ling t of the question. Then Mr. J. 
G. N 7IB, made what he called the 
Rul tact Cooty Key and presented it 
to t ham reported causing undue 
QRM being presented with the key, 
said somewhat frilled and began 
look me other unlucky guy to hand 


it t fellow on getting the key is 
oblig ngrave his call on it; in this 


way keep track of the number that 
have t. One ham has his call on it 
three the record so far. 

s k left town and C.W. took its 
plac for the key has almost died 
out ll goes its rounds, keeping 
the amateurs on the straight and 
nar The last fellow to get it 
wa t was awarded to him for tell- 
ing about lightning striking an- 
tenr , altho true, still sounded hay- 
wit re such yarns will be told in 

\ rophy we have is the oilcloth 


ey help a fellow when he is 
ten to his cwn sigs in the 
a two-step. It is a convinc- 
to QRT during certain hours. 


dia l 


enting either of these tokens 

a} s held to determine if the 
ar ty. This trial is carried on 
form of a court, with the 

lu ury. The verdict is nearly 
alv ty.” Various other forms of 
given also, but by the com- 
is the gang lives up to the laws 
the club, for if they are 
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disobeyed the consequences are not pleasant 
to think of. As a result the air in Seattle 
is as near perfect as any piace, and if the 
harmonics of the broadcasts could be elimin- 
ated we would be content. 

Our rubber-contact cootie key was made 
as follows. The kid brother’s Meccano is 
robbed of a base plate and two right-angles. 
Next procure a short length of steel strap 
to use for the vibrator; fasten it to the two 
right-angles, and then fasten the angles to 
the base. Next get two rubber blocks and 
fasten one on each side of the strap. The 
key is completed then and is guaranteed 
not to pass juice, so it is perfectly safe in 
the hands of the offenders and serves to 


remind them of their offense. This system 
works here; maybe it will help to solve like 
problems in other sections of the count 


The Seattle Amateur Radio Club extends 
its good wishes to the other clubs of the 


world. 
—f.V I. 


Book Review 


By S. Kruse, Technical Editor 


“Experimental Radio”, by R. R. Ramsey, 
Ph. D., Professor of Physics, Indiana Uni- 
versity. The University Book Store, Bloom- 
ington, Ind. $1.60. 

All experimenters!! Here’s your book at last! 
Strictly a laboratory manual, this book will help 
you a good deal in getting the hang of radio labora- 
tory work. There are 50 radio experiments and 12 
others that help in understanding radio work. There 
is a plentiful supply of references to standard texts, 
and when these fail the theory of the experiment is 
given directly and completely. No amateur can help 
getting a tremendous amount of good from working 
his way thru this book. He will learn to do his own 
thinking, and he will learn to use the apparatus he 
has to find out the answers to such questions as 
How big ought my antenna to be?”; “Is my ground 
connection good?”; “What is the capacity of this 
condenser ?”’; “How can I make the cheapest receiv- 
ing set?” 


“Wireless Course in Twenty Lessons,” by S. 
Gernsback, A. Lescarboura and H. W. Secor. 
Published by the Experimenters Publishing 
Co., New York. Price $2.00 in limp cover 
with gold stamping. 

In the 12th editior the “Wireless Course” has 
become so unified that the authors would have been 
well justified in dropping the old form of division 
into lessons; the “course” has become a book. 

Like all the previous editions the book makes in- 

















April, 1924 





teresting reading, and its form is very greatly im- 
proved by a complete re-writing and an extension 
to additional subjects. Both amateur and broad- 
cast-fans will find here interesting accounts of radio 
matters that are entirely new to them. We find 
ourselves especially appreciating the historical chap- 
ter. It is a rare radio author these days who can 
discuss the various “super” and “ultra” circuits of 
the moment and still keep in mind the fact that radio 
is an old art. The authors of the “Wireless Course” 
have kept this general vision and have tied the entire 
book together very skilfully by references to the be- 
ginnings of the various pieces of modern apparatus 

It is a pleasant book, a readable book, and an 
interesting book. We only regret that it is necess- 
ary to bring up objections to Lesson 5 which gives 
the wholly incorrect impression that the modern am- 
ateur sending set uses spark equipment and—-what 
i smuch worse—that these spark sets employ fixed 
gaps and electrolytic interrupters 


“Radio Simplied”, by Lewis F. Kendall, Jr., 
Instructor, and Robert P. Koehler, Director, 
of the Y.M.C.A. Radio School, Philadelphia. 
The John C. Winston Co., Chicago, Philadel- 
phia and Toronto. 

Price 1.00. 

When beginning to read “Radio Simplified” we 
were at once struck by the large amount of good 
common sense shown in the chapter on “Erecting 
the Aerial”. There isn’t a bit of romance or non- 
sense in that chapter; we wish the installation men 
of all radio stores could be compelled to read it. 

The same keynote runs thru the whole book; the 
reader is told in simple and straightforward language 
how he may build most of the modern receiving 
devices and the telling is done without introducing a 


single wild theory, but with ample detail so that 
even the most inexperienced should be able to 
follow. 


Distinctly “Radio Simplified” is one of the better 
class of radio books that is beginning to replace the 
low-grade publications that filled the market two 
years ago. 

We find but one express need for improvement; 
the chapter on spark sending sets should by all 
means have been omitted to allow expansion of the 
one on tube transmitters, a subject that is given 
rather scanty attention. 


“Acoustics and the Telephone”, by G. B. 
Crouse, Chief Engineer, The Connecticut 
Instrument Co., Inc., Stamford, Conn. No 
charge. 

This little pamphlet relates to the “C. I. C.” head- 
set and explains the scientific reasons for its un- 
usual construction. The effects of correct magnetic 
airgap and non-resonant diaphragms are especially 
mentioned 


“Mast and Aerial Construction for Ama- 
teurs”, by F. J. Ainsley, Associate Institute 
Civil Engineers. Published by The Wireless 
Press, Ltd., 1 Henrietta St., Strand, London. 
Price in England 1/6, American price not 
known. 

Even in a month of good books “Mast and Aerial 
Construction for Amateurs” stands out as an ex- 
cellent piece of work. No matter what your interest 
in radio may be you will still find some very inter- 
esting reading in this clearly-written and well- 
printed booklet. The masts described are small, 
from the American standpoint, but the methods of 
construction are so well set forth that it is perfectly 
easy to expand the author’s 85 footers into the 70 
footers we are accustomed to thinking of. By all 
means order a copy. 


“Constructional Data on the Superdyne Re- 
ceiver”, by Boyd Phelps, Research Engineer, 
The C. D. Tuska Co. Published by the C. D. 


Tuska Co., Hartford. 50¢. 
This booklet is intended to supplement the article 
which appeared in the November issue of QST under 
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the title of “The Superdyne Receiver’. A later type 
of set is described in the booklet and constructional 
details are given. In view of the good account this 
set has given of itself there should be quite a de- 
mand for the booklet, which is clearly written and 
well printed. 


“Fundamentals of Radio”, by James L. 
Thomas, A.B. D. Van Nostrand, New York, 
$1.50. 


An interesting book for the man who wishes to 
learn something of radio but does not wish to make 
a business of it. The book assumes an intelligent 
reader; one who will want to understand the “why” 
of things in the different types of sending and re- 
ceiving sets. The author uses a bit of mathematics, 
he uses the language of the radioman, but he does 
these things so neatly and so clearly that the be- 
ginner will follow without the least difficulty. Dis- 
tinetly, this is one of the good popular radio books 


“1.C.S. Radio Operator’s Handbook”, Com- 
piled by Harry F. Dart, B.S.E.E. and edited 
by Francis H. Dane, Principal of the School 


of Electrical Engineering, International 
Correspondence Schools, Scranton, Pa. 
Price not indicated in copy received for 
review. 


To those who know and cherish the publications 
of the International Correspondence Schools it is 
only necessary to say that ““‘Radio Operator's Hand- 
book” is up to the LC.S. standard. No further 
recommendation is needed. 

The book is of convenient pocket size and contains 
400 pages of concise to-the-point diagrams with 
characteristic brief and clear explanations In 
addition there are about 100 pages of formulas and 
tables with the units given for every one of them. 
(How we do wish all textbook writers would learn 
that trick!) 

The last 50 pages are given to a call-list, common 
and unfortunate habit of present-day radio books 
which seem not to appreciate the fact that such 
lists are hopelessly obsolete in six months and had 
better be left to the callbooks proper. 


“Theory and Operation of Reflex Circuits”, 
by Edwin S. Watkins. Published by The 
Wireless Shop, Los Angeles, 25¢. 


Because it is strictly necessary, the author starts 
by diving into deep water; he insists that the 
reader will never understand the refiex until he un- 
derstands the actions of condensers and chokes in 
separating high and low frequency currents. It is 
good that someone has had the courage to do this. 
Various circuits are then described, leading up to a 
reflex neutrodyne. The illustrations are good—and 
the author does not make any wild claims. 


“British Standard List of Terms and Defi- 

og - . ° : 4 
nitions Used in Radio Communication”. 
Published by Crosby, Lockwood & Son, 7 
Stationer’s Hall Court, Ludgate, London, 
E.C.4. Price in England 1/ plus ‘%d 
postage; American price not given. 

Perhaps the most prominent feature of this book- 
let, to the American eye, is the fact that there is 
strong need for international standardization of 
terms. The British list swarms with terms that 
sound strange to us; some of these strangers are 
better than our own terms, others are worse. Cer- 
tainly something should be done to secure agreement 
between “radiation height’’ and “effective height’’, 
between “dead space”’ and “zero beat’, and between 
‘reaction” and “feedback’’. 
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Fla ZT Wins 1923 Hoover Cup 

T L. Board of Directors at a 
meet 1s we go to press, awarded 
the | Cup for 1923 to Don C. Wal- 


9ZT, Minneapolis, Minn. See 
details and a description of 


the tation. 
Pu e answered by law violators). 
ateur waves are ten meters 


al iw, how can we account for 
thi 
Low r spark to cover 500 miles 
used 135 meters 
Lov red station to work WNP 
used 190 meters 
Lou from Chicago to east coast 
used 80 meters 
Stea xas signal heard in New Eng- 
used 125 meters 
Be Transatlantic signal to date 
used 100 meters 
P eard in Hartford 
used 210 meters 
Rot ) hound on record 
used 213 meters 


but the last two on request 
r don’t know any better and 
held responsible 


stunt to take your fila- 

apart and put a rather 

th red ink at the normal 

This can be regarded as 
a rk and will help to keep the 
pe your station from overload- 


estion for Radio Party 
semicircle before a 1DH 
ng 2 to 4 fifty-watters. 
s supplied the plates and 
lown. All players are told 
eyes on the antenna am- 
h for a pleasant surprise 


rator connects a 2 micro- 
er across the antenna and 
erminals. The object of 


guess where the ear splitting 
r I ym. 


The booby prize goes 





What has become of the ham who calls 
three times and signs three times? We 
haven’t heard him in the longest time! 


When you send that card or letter to an 
amateur in a foreign country be sure there 
is enough postage on it. Don’t expect it to 
go half way around the world for one or 
two cents. Consult your postmaster regard- 
ing the proper postage first as it varies with 
the country the letter is addressed to. 


Many of your questions regarding the 
super-heterodyne set can be answered by 
digging the April, 1923, issue out of your 
file of old QST’s and rereading the article 
called “Building a Super-Heterodyne and 
Making it Work”, by O. A. Kimball, which 
appeared on page 19 of that issue. 


A New Broadcast Set 
The Bristol Co., of Waterbury, Conn., 
have brought out a new B.C.L. set, licensed 
under the Grimes Inverse Duplex amplifica- 
tion patents, which is unusual in many of 





its constructional points. As shown by our 
cut, the equipment is mounted on a horizon- 
tal panel in a mahogany case with hinged 
lid, all connections to the set except phones 
being made thru a panel board mounted at 
the back of the case. Ten plugs with 4-ft. 
cords are part of the equipment. The first 
two tubes are r.f. amplifiers, the third a 
detector, and then the first two tubes are 
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inverse order as_ reflexed 
audio amplifiers, the final tube being a 
power amplifier in the well known and 
really excellent Bristol circuit. The com- 
bination makes an unusual set; in fact, it 
was the good results Grimes experienced 
with the Bristol power amplifier which first 
brought the two interests together in re- 
lations which resulted in the Bristol Co. 
purchasing the remaining ten licenses under 
the Grimes system. 

The set has but one control, a vernier- 
equipped tuning knob. A voltmeter, show- 
ing the voltage at which the amplifier tubes 
are operating, is a valuable and rarely-seen 
part of the set. 


used again in 


The Mercury Radio Products Co. of 
Little Falls, N. J., are also licensees under 
the Grimes Inverse Duplex patents and 
manufacture sets employing that circuit. 


A. L. Budlong of Washington, D. C., 
author of recent QST articles on receivers, 
and secretary of the A.R.R.L. Railroad 
Emergency Service Committee, has joined 
our headquarters staff to take charge of 
the preparation of material for our news- 
paper syndicate service thru the Publicity 
Department. Bud, LQ, and Beek have 
formed a Triple Alliance at Silver Lane, 
Conn., and will be on the air soon with 
various sets and a variety of calls. 


It was a set using four 50-watt tubes at 
Camp Alfred Vail, 2CXL, that was heard 
in Holland; not the “Constant Frequency 
Set With a Record” described on page 19 
of the January QST. Mr. Rives went on 
the air February Ist for a month with the 
little master-oscillator set, however, and 
locked up the 50-watters. 


This “Question and Answers” business 
will be the death of us yet. Here’s just 
one of them that has us guessing; “Dear 
Eddy; Can you tell me the function of a 
heterogeneropliothermodynatron when used 
in conjunction with a hot dog radio fre- 
quency super differential oxyliferous ther 
mionic dynamic ohm eliminator of the 500- 
volt E.M.F. type?”—Any suggestions as to 
a possbile solution? 


Approximately 200 messages were filed 
at the A.R.R.L. booth at the Radio Show 
recently in conjunction with the Twin City 
Auto Exposition at Minneapolis, for trans- 


mission to various parts of the U.S. _Two 
men were at the booth during the show 
to explain the aims and objects of the 
League and to accept message traffic. Don. 
C. Wallace, 9ZT, was a member of the 
general show committee and was largely 
responsible for the success of the radio 
booth. 


The Southern California Redio Assn. had 
an interesting booth at the American Radio 
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Exposition Co.’s show in Los Angeles in 
February, with ham sets on exhibit and the 
gang keeping open house and answering 
questions from prospective amateurs. Sold 
a bunch of QST’s, too, and signed up some 
members for A.R.R.L., for which many 
thanks, fellows. 


Tests with Australia and South Africa 

K. P. Frederick, editor of Radio Journal, 
sends complete schedule for tests with 
Australia, New Zealand, and South Africa. 
In all cases, the American and Canadian 
amateurs are to use wave-lengths between 
100 and 200 meters for transmission— 
those with special calls using the waves 


below 150 meters. Australia and New 
Zealand amateurs will use 200 to 300 
meters. 


It is very important that careful slow 
sending be used that amateurs in those 
countries may recognize calls and not guess 
at them. The idea isn’t to call three 
hundred times and sign once, but to call 
a few times and sign oftener—they don’t 
want to hear what you are calling, but 
they want to hear your call. Stations in 
the tests are to send a brief sentence of a 
few words, changing each night but keep- 
ing a complete record of each transmission 
for verification later. Refer to December 
QST and use the proper interval in every 
case. During the tests there will be no 
code words, but you are to call “Australia 
and New Zealand” in one test and “South 
Africa” in the other. 

The schedules for the first half of March 
didn’t arrive in time for March QST when 


we were to listen for the Australian and 
New Zealand amateurs from March 15th 
to 3l1st. 


Americans and Canadians transmit: 

April 2, 4, 6, 8, 10, 12, 14 from Midnight 
to 3:00 A.M., P.S.T. 

April 1, 3, 5, 7, 9 11, 3%, 
A.M. to 6:00 A.M., P.S.T. 

ttempts at two-way communication will 
be held from April 15 to 30 as per the 
following schedule: 

American and Canadians transmit first 
and third 15 minutes of every hour; 
Australians and New Zealanders trans- 
mit second and fourth 15 minutes of every 
hour. 

April 16, 18, 20, 22, 24, 26, 
Midnight to 3:00 A.M., P.S.T. 

April 15, 17, 19, 21, 23, 25, 27, 
3:00 A.M. to 6:00 A.M., P.S.T. 

South Africa Tests 

Amateurs in South Africa will listen for 

all amateurs to transmit from 5:30 P.M. 


from 3:00 


28, 30 from 


29 from 


to 8:00 P.M. standard time. Thus, no 
matter what time zone you come under, 
you are to tranmit from 5:30 P.M. to 8:00 
P.M. which means that amateurs in South 
Africa will be listening from 12:30 A.M. 
to 6:00 A.M., South African time. The 


(Concluded on page 58) 
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Fig. 6 
Brass Co. Porcelain Insulator with 
Corona Shield. 
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make a very 
increase in your DX. 


your radiating system will 


pleasing 





AMATEUR RADIO STATIONS 
(Continued from page 42) 
mediately went home, pulled some wire 
out of the tuning unit of the superhetero- 
dyne and that night heard 8AB 15 feet 
from the phones. The next afternoon the 
old 55-wave with a hole in its grid and 
plate was resurrected and made to put 
onc ampere into the antenna on_ short 
waves. French 8AB was worked that 
night. A.W.E. 250-watter replaced the 
50-watt tube and progress on short waves 
was then rapid. It was not long before 
stations in England and Holland were 
communicated with almost nightly. The 
latest record was made when ACD in 
Italy was worked and complete messages 

received. 

From the above, 2AGB was one of the 
pioneers in two-way Transatlantic work on 
short waves. The transmitter used for 
this work consisted of one 250-watt tube 
connected in the familiar three-coil Meiss- 
ner circuit, except that the grid and plate 
coils are really sections of the same coil. 
Two pancake coils are used; one for the 
antenna circuit and one for the grid and 
plate circuits. The antenna series conden- 
ser controls the wave length and no other 
changes are necessary when shifting waves. 
This circuit does have the disadvantage, 
however, that the swinging of the antenna 
is liable to cause the wave to vary some- 
what. Plate current is supplied by a 
Westinghouse 110-2200 volt pole trans- 
former working through a home made syn- 
chronous rectifier. No filter is used. An 
antenna current of 6 amperes on 180 meters 
is obtained and from 3 to 4 amperes on 
wave lengths around 100 meters, depending 
on the plate voltage used. This same 
transmitter, changed over to the conven- 





The Crew at 2AGB 


tional Hartley circuit, is used on 180 
meters for general amateur work. 

The antenna at this station consists of 
a six-wire cage three feet in diameter 
hung between an 80-foot mast at the far 
end and a 50-foot tree at the lead-in end. 
The cage is 65 feet long. The counterpoise 
is made of three cages of varying lengths, 


(Concluded on page 58) 
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a statements made herein by 


Long Wave Reception on 
Tape Recorder 


Daytona Beach, Fla. 


Editor, = 

In the January, 1924, number of QST 
you inquire about “the fellows who used 
to be interested in the reception of Long- 
Wave foreign stations.” Well, here is one 
of them! Why don’t you run a “Long- 
Wave Department” in QST for us? I en- 
close some samples of long-wave reception 
as received and recorded on my radio relay 
and tape recording machine. I hooked up 
this machine as per the specifications of 
Dr. Dunmore, of the Bureau of Standards 
at Washington, D. C. My radio receiving 
set is a simple three-coil regenerative set. 
I use a 300-foot antenna for all reception 
from amateurs to station LY in France! 
(the latter using some 23,000 meters.) My 
reception seems to be about as good on all 
wave-lengths as any of the other elaborate 
and specia] sets I have read of. It is sim- 
ply a matter of pulling out the large hon- 
eycomb coils, substituting my Groves sin- 
gle layer coils, oad then adjusting the con- 
densers, to tune in the amateurs and broad- 
casting stations, etc. Nothing could be 
simpler! As I have found amateur-send- 
ing usually very poor in style as well as 
usually uninteresting with its inevitable 
“CQ-ing,” I have listened in mostly on the 
broadcasting and long-wave stations. The 
samples of tape that I am sending you 
were all of long-wave stations in this 
country. It is simply a matter of ampli- 
fication in order to record the foreign sta- 
tions on the tape, I understand. I have 
not retouched the tape in the slighest, so 
you see it just as it come in on my set. 
This Dunmore Relay and tape recorder is 
a wonderful thing for showing up one’s 
“style” in transmitting! As long as the 
long-wave stations are transmitting auto- 
matically, the record on the tape comes in 
well, and is good to look at; but when the 


operator breaks in to transmit by hand, 
very often it is difficult to translate the 
dots and dashes quickly, if at all! I wish 
all transmitting amateurs could see the 


stuff they might record on the tape! (Their 
“CQ’s” even would not look as beautiful 
as they think!) 

My Dunmore 
form, 


Relay is not in cabinet 
but is spread all over my table. I 
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use usually only two steps of audio am- 
plification to work the relay, although it 
will work on one step sometimes, just de- 
pending on the intensity of the received 
signals. I once succeeded in getting my 
set to record a few letters from station 
UFT in France, also NBA in Panama. Have 
succeeded in recording most of the long- 
wave stations in this country from WQL 
to old NAA. 

In closing let me again mention that I 
owe many thanks to one of your contribu- 
tors, Mr. A. L. Groves of Brooke, Va., for 
the information he orginally gave me as to 
the use of honeycomb coils, and especially 
as to the use of his own single-layer coils 
for the short waves. He used to be a 
splendid long-wave man himself, but seems 
to have given up most of his time lately 
to the short and even shorter waves! 

—Henry I. Middleton. 


Modulating the Low Power 
Phone Set 
Palo Alto, Calif. 
Editor, QST: 

The attached hookup is the result of a 
line in the December QST regarding the 
use of the plate to filament resistance of 
a modulator tube as the grid leak of the 
oscillator tube. The set in question uses 
two 5-watt tubes with about 800 volts D.C. 
on the plates, supplied by a rectifier- 
filter system. The normal antenna cur- 
rent is 3.2 amperes and I have reports 
from all districts, 37 states, and New Zea- 
land. 

The first trouble in getting this modula- 
tion system to working was in keeping the 
r.f. current in the oscillator grid circuit 
out of the modulator tube. Two chokes 
were finally used on the grid side, L, and 
L, in series, and one on the filament side. 
One was a 500-turn honeycomb coil and 
the other a home-made choke of 350 
turns of No. 25 D.C. wire wound on a 
tube and coated with a very little shellac. 
(This was the best choke). The only mod- 
ulation transformer that would work well 
was a Ford coil, and even then it was 
necessary to switch the terminals around 
until the best arrangement was found. 

Now for the operation of the set. As 
soon as the filament of the modulator is 
heated the whole set will squeal and con- 





nereasing in pitch, until 
ited to about its full bril- 
illator plate current will 
also during this process. 
effect as was described in 
.C.W. Without Mechanical 
BXQ in the October issue of 
0 The point for best 
ere the filament rheostat 
| this squeal] just stops. 


the oscillator plate current 
ee-fourths normal. If the 
w whistled into, the plate 
rop to about half of its 
th proportional drop in 
With the phone the an- 
about 2.6 amperes. 
were tried 


was 
is modulators 
eemed to be a C-301 or a 
of about 35 volts nega- 
julator was found to reduce 
zero. ° If we could 
volts on voice modu- 
tion would be 100%. 
esults. I have only oper- 
ne day but I have never 
local calls. Everyone has 
modulation perfect, and 
lled’ to ask what I was us- 
that I was louder at 35 
of the local phones, and 
tainly was different than my 
at phone. With increased 
scillator plate, to raise the 
(This can also be done by 
ve bias on the modulator— 
be possible to maintain 
na current as when using 
he wave nearly fully mod- 
cky in having two storage 
it the separate one needed 
yr tube filament is no draw- 
V-199 tube will pass the 
there is no reason why 
be used with an Everready 
ttery, although I have not 


ent to 


0-35 


N. R. Morgan, 6BM. 
IN OF KEY: I have found 
f the key as shown in the 
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diagram to be the best yet when using 
the “Brute Force Filter.” There is a 
luf condenser on either side, so that there 
is no sharp break in either circuit, and 
there is also a total of “uf across the key 
contacts; just enough to kill the spark. 


Isn’t He Right? 
1261 Jefferson Ave., 
Ogden, Utah 
Editor, QST: 

Just a few lines of suggestion tha. may 
go toward making more reliable the tuand- 
ling of traffic no the 200-meter wave length. 

I have noticed lately a great deai of 
jamming on these wavelengths and have 
neticed that almost invariably the majority 
of the stations in sending their messages 
are repeating each word twice, and I know 
that in the majority of the cases that this 
is not necessary. It seems to be a great 
habit that the CW operators have adopted, 
regardless of the necessity, to repeat each 
word. I know I have been working sta- 
tions and have told them that they were 
QSA and not to repeat, and they would 
come back with the same OK OK OM OM 
Hr Hr Nr Nr. 

Now instead of making better operators 
of the average ham, it is a decided ster back- 
ward to repeat. An operator loses con- 
fidence in his receiving ability. He is used 
to hearing the regular repeat all the time, 
and as soon as some one jumps him at a 
fair speed and no repeat he comes back 
“nd om pse QTA. QSZ.” If the operator 
at the receiving end will learn to concen- 
trate, learn to rely upon his own ability to 
receive a msg with no repeat, and if al! 
stations will refrain from sending each 
word twice and only do so when asked by 
the receiving station out of absolute neces- 
sity, traffic will be handled faster, we will 
have a great number of better operators, 
and there will be far less congestion of 
traffic on the 200 meter wave. 

I would like very much to see something 
done in regaras to this matter, and I think 
you will say that I am right. It is only 
a suggestion and I would be very much 
pleased to receive your views on the matter 
and also the views of other operators. 


-W. C. Garner, 6ZAM. 


Rotten Rectifiers 
Chester, Pa. 
Editor, QST: 

Well, Eddy, I don’t know which is more 
stubborn, a woman, an electrolytic recti 
fier, or maybe a mule. I thought as how it 
weuld be fine to have D.C. on the plates of 
my tubes so I could use fone sometimes, 
maybe. Then the BCL’s that have delerium 
tremens every time they see a light in my 
redio shack would know it was me inter- 
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fering instead of having to just guess who 
it was. 

Well, anyhow, Ed I got me some of the 
wite’s cooking utensils that the man sh 
bought ’em from said was pure aluminum. 
I didn’t doubt it because they cost enoug! 
to be almost anything. 

Well, Ed, after I had just about kilt my- 
self from eating home-made jelly to get 
the glasses, I finally got the thing fixed 
Actually, Ed, that thing raised my radia 
tion on my maybe-more-than-likely-not hot 
six tenths of ar 


wire meter exactly amp 
It sounded fine in my receiver too. The 
first guy what I calls gets me and sez 


“QSA vy QSB AC note”. Well, Ed, I knew 
rite away that he had a punk receiver 
I shut down for a while. 

Well, Ed, things was going fine after whil: 


when the darn cat walks in and just con- 
versationally-like sez “Meow!” You won’t 
believe it, Ed, but that thing ain’t worked 
since 

Well, then | went back to the hardware 


store and told the man if that stuff he sold 
me was supposed to be aluminum to give me 


some sheet pig iron. Anyhow Ed, I got 
another rectifier built and used distilled 
water this time after putting the fire out 


a couple of times when I was distilling it. 
This one worked fine until the solution got 
shy and interrupted me in the act of say 
ing what I thought about liquids in general; 
which was an act of Providence. So then 
I had to rebuild the thing again and again 
The third one went fine until my neice took 


the measels and immediately the rectifier 
begins to work considerable less than none 
at all. 

Nr 4 was OK until I put a filter on and 
then it got shy and balked on me. I turns 
off the juice and started to extract said 
filter. I swear, Ed, I turned the juice off 


but that darn contraption give me an awful 


jump. When I woke up and got my bear- 
ings again I started for a mop and then 
some new glasses for nr After a while, 


when they got me to come down out of the 
tree where I had went to look for squirrels 
I decided to make a good rectifier or bust. 

Six days I labored and the seventh | 
prayed. Next day I connected it up and 
pushed the key. It was about six p.m. at 
nite Ed, and the lights were lit. That is, 
before I pushed the key they were After 
they got the new meter put in I found that 
my plate transformer was shot. 

—E. E. Miles, 3ADQ. 

P.S. Had fine time last Saturday shooting 
e jelly glasses off the back fenc« 


+} 


What About It, Fellows? 


919 42nd St., 
Des Moines, Iowa. 

Editor, OST : 
The first thing I have to say is a few 











words about this thing of not answering 
cards and letters. Perhaps you do not care 
abeut receiving reports on your signals, 
Lut it’s a sure thing that the other fellow 
does, if he goes to the trouble of writing 
and mailing you a card. He does not care 
whether you have an expensive printed 
card, or a plain postal with only “tnx for 
card, U fb hr” scribbled on it, a card’s a 
card, and it helps to make the pile bigger! 
li’s mighty disheartening, especially to the 
fellow with low power, to finally raise a 
distant station and then have him fail to 
QSL your card. What will happen to our 
famous A.R.R.L. spirit if we give up this 
practice of writing to fellow hams and 
getting a little closer acquainted? Would 
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we still have the same spirit and love for 
the game if no one sent cards? There is 
not an amateur in the country that is too 
busy to answer every report that he re- 
ceives. Don’t be selfish. Be a good sport. 
Start answering those cards today. 

The next topic is about keys. There is 
not more than one out of every hundred 
hams that can operate a cootie or bug so 
really sounds good. Then why, oh 
why, do half of the fellows in the country 
persist in using them, when they could send 
so much better with a good old straight 


.ot 
that it 


key? The average amateur does not send 
over fifteen words per minute, and this 
slow pace surely doesn’t demand a speed 
key Let’s do away with the fancy keys 
and develop some real fists that are a2 
pleasure to read 

Next I want to say a few words about 


the epidemic of ham fones that is running 
across the country. Of all the disgusting 
things, this takes the cake. They talk about 
the sparks and the synk rectifiers being 
broad, but they’re just naturally out of it 
when compared to the squeaks and groans 
emitted by an amateur fone. What’s the 
use of this thing anyway? It’s NG for 
DX, for handling traffic, in faet, 
all that it does is gum up the air for every- 
body. If the fellows are so crazy about 


useless 
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Every User More 
than Pleased! 


welcome by radio enthusiasts 
hat there is just one mistake 
while buying this remarkable 
You can allow the dealer to 
ne he wants to sell rather 


~~, SE. SE. TEE EEE BE! 
\ 





have the popular Coto that is 
Don't let him. Pound the 
must. INSIST! 


ded Variometer Type 8000, $5. 


The Silver Plated 
Air Condenser 


Copper plates solder- 
ed firmly in place and 
SILVER PLATED. 
Losses of antenna en- 
ergy are very low be- 
cause of improved de- 
sign and best rubber 
insulation. .001 Mfd. 
$6. .0005 Mfd. $5. 
00025 Mfd. $4.50. 


Where Loud 
Speaker Tones 
are Rich— 


look for a really fine 
5 to 1 turn ratio 
Audio Amplifying 
Transformer. Coto 
type 4000 has stood 
every test uf wide 
use and can be de- 
pended upon for am- 
plification that it’s 
a treat to hear. 


COTO 87 WILLARD AVE., 
COIL co., PROVIDENCE, R. |. 
Angeles, 329 Union League Bldg. 
spolis, Geo, F. Darling, 
Plymouth Bldg. 
( P. Atkinson, 
anta Trust Co. Bidg. 
sda, Perkins Electric Co., Ltd. 
I Toronto Winnipeg 
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fone, why don’t they get.a broadcast license 
and get up on the broadcast wave lengths 
where they belong? They would get a lot 
more cards from the BCL’s, and this is 
evidently their reason for using it. 

Let’s be amateurs, and keep in our field, 
the advancement of radio telegraph on 
short wavelengths. 

“Long live the ham.” 

J. Mack Swiggert, 9CLQ, 
C.C. for Des Moines. 


A Bouquet 


Upper Montelair, N. J. 
Editor, QST: 

First, foremost, and most important, I 
wish to make myself a delayed Xmas 
present of a ten years subscription to QST; 
for which I take great pleasure in hand- 
ing you my check for $20.00. There is no 
radio publication that is so humanly and 
helpfully and reliably up-to-the-minute-all- 
the-time as QST. I am a retired lawyer 
who has been actively delving into the 
mysteries of radio, as a hobby, for a little 
over two years, and every number of QST 
since August, 1921, has brought me an 
added sense of appreciation of the splendid 
work you are doing. More power to you! 

—A..Leonard Brougham. 


STRAYS 
(Concluded from page 53) 
dates for the South African Tests are April 
14 to May 12, inclusive. 

The A.R.R.L. is behind these tests and 
we urge every amateur to dust the cob- 
webs off his transmitter and get busy. We 
want to see two-way communication estab- 
lished with Australia and New Zealand— 
don’t forget that a genuine Australian 
boomering goes to the first ham who does 
it—and we want to see a flock of calls 
logged in South Africa. 

—F.HS. 





AMATEUR RADIO STATIONS 
(Concluded from page 54) 
each having three wires and suspended 8 
inches above the ground. 

2AGB has four operators. In the photo, 
from left to right they are; D. A. Griffin 
“DA”, Wallace Lander “WAL”, John Tif- 
fany “DC”, and John Dodman “JO”. Mr. 
Griffin and Mr. Dodman are the owners 
of the station, Mr. Tiffany is the Chief 
Op. and “sleepless wonder” who deserves 
most of the credit for the DX records 
made at the station, and Mr. Lander is 
the Technical Advisor. The station is loca- 
ted at 24 Oak Ridge Ave., Summit, New 
Jersey. 

Readers should note that amateurs may 
no longer use wave lengths under 150 
meters without an experimental license or 
a special permit from their Supervisor of 
Radio.—Dept. Ed. 
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BURGESS 


RADIO BATTERIES 


To the radio expert and ama- 

teur who spare no effort in im- 

proving the efficiency of their 

receiving sets, Burgess Radio 

Batteries have proven a real 
source of satisfaction. 


i. 


Long life, noiselessness, high 
capacity and smooth, uniform 
current discharge are qualities 
vitally necessary to clear recep- 

- tion and economical service. 


We believe Burgess Batteries 
offer an unequalled combination 
of these qualities. 





“ASK ANY RADIO ENGINEER” 





Get your own dealer’s opinion of Burgess 
Radio Batteries. Invariably he will tell you 
they outsell any other merchandise in 





his store. 


BURGESS BATTERY COMPANY 


Encineers - DRY BATTERIES - Manuracturers 
» FLASHLIGHT - RADIO - IGNITION TELEPHONE 
GENERAL SALES OFFICE: HARRIS TRUST BLOG., CHICAGO 
LABORATORIES AND WORKS: MADISON. WISCONSIN 
BRANCHES 
atw vrore« eostose me05A45 CrTy 
WASHINGTON errTseuece $7..0Uls wew ORLEANS 
IN CANADA 
PLANTS. NIAGARA FALLS AND WINNIPEG 
SRaacres Troeorr wOaTera. ST. s0n8 


MINREAPOLIS 





‘“*I advise you to buy these”’ 
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Send for— 
The ‘A’ ‘B’ ‘C’ of Radio i 
Dry Batteries rf 


If you are a user of dry batteries 
in radio service you will find this 
book of instructions crowded with 
authoritative information and sug- ; 
gestions. As a handy reference and i 
buying guide, it is well worth the 
few moments spent in sending for it. 





BURGESS BATTERY COMPANY 
102 Washington Street, 
Madison, Wisconsin 
Please send me free of charge a copy of the 


booklet,“The ‘A’*B’ °C’ of Radio Dry Batteries.” 





Name 
Street 
City State 
tieeniiitandinan sasihee deepen 
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Is FULL OF THINGS YOU SHOULDN‘T 





Why big cells count 
in Radio “B” Batteries 


HIS handsome metal case Eveready “B” Battery 

No. 766 costs only two-thirds more than the smallest 
Eveready “B” Battery, but it contains seven times the 
electricity! This makes the No. 766 over four times as 
economical as its baby brother. That is why most 
people buy it. 

Its fifteen large cells give 22’ volts of strong, steady, 
energy day after day. Cells that pour out power the 
moment you turn on your tubes. Cells that rest well 
when idle, renewing their vigor for your next demands. 


No cells have a bluer-blooded ancestry than these. 
They are the product of thirty years of dry battery 
research and development of 
the world’s foremost electro 
chemical laboratories. 









Eveready Radio “A” 
Dry Cell 


Specially manufactured 
for use with dry 
cell tubes 


No. 771 
“C” Battery 
Clarifies tone and 
increases “B’ 


No. 767 Battery life 


“B” Battery, 45 volts 
Variable taps, Fahnestock Clips 
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Eveready “B” Battery No. 766. 22% volts. Six Fahnestock Spring Clip 
Terminals, giving variable voltage from 16% to 22% volts, in 1%-volt 
steps. Length, 6% ins.; width, 4% ins.; height, 3 3/16 ins. Weight, 5 Ibs 


E THINK that No. 766 is the handsomest 
battery ever made. But that is a matter of 
opinion. It is a matter of engineering record, however, 
that this great standard “B” Battery has proved itself 
as perfect in performance as we are convinced it is super- 

fine in appearance. 
; The 45-volt Eveready No. 767 contains the same 
large powerful cells as the No. 766. For maximum “B” 
Battery economy, therefore, buy the 22-% volt Eveready 
No. 766 or the 45-volt Eveready No. 767, as you prefer. 

NATIONAL CARBON COMPANY, Inc. 


Headquarters for Radio Battery Information 
New York San Francisco 


Canadian National Carbon Co., Limited 
Factory and Offices Toronto, Ontario 
dio battery problem, write to G. C. Furness, Manager, Radio Division, 
134 Thompson Ave., Long Island City, N. Y. Inform 
‘ Batteries sent free on request. 


If you have any r 
National Carbon Company, Inc.., 


ative and money-saving booklets on “A,” “B” and “C 


| EVEREADY 
Radio Batteries 


-they last longer 
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F MODEL 51 4 
$18.50 





| CROSLEY 
' 
' 
: 


Priced Exceptionally Low 

It is our ambition that everyone in the United 
' States be enabled to enjoy the innumerable plea- 
: ures and benefits that radio provides. We have, 
therefore, produced in the Crosley line such an ex- 
tensive assortment of Radio Receivers, at prices 
» reasonable, as to bring them within reach of all. 
Our newest receiver the Crosley Model 51, a two 
tube Armstrong Regenerative set, illustrated above, 
s indeed a triumph in radio engineering. Although 

consists of detector and one stage of audio fre- 
juency amplification, it sells at the very low price 
f $18.50. ‘ 
CROSLEY TYPE 3-C........$110.00 
A beautiful Consolette Model of Mahogany, 
adding greatly to the interior decoration of any 
home. It is an Armstrong Regenerative set 
containing the same units as the Crosley Type 
3-B with the addition of a built-in loud speaker. 
Licensed under the Armstrong U. S. Patent No. 
1,113,149. Space is provided in the cabinet 
for housing the necessary batteries. A special 
mahogany stand for the Type 3-C may be had 
for $25 extra. 


Cees CNP Vi. cst OCS 
. VT A one tube regenerative set, licensed under the 
' | CROSLEY Armstrong U. S. Patent No. 1,113,149. Actual 
' Type 3-C performances of this little receiver have proven 
| a revelation to the radio world. The McMillan 


EI 
I} 
a 





expedition has consistently been clearly brought 
in with this instrument as well as Honolulu and 
other far distant points. 


The Crosley Radio Corporation 
Powel Crosley, Jr., President 
Formerly 


Precision Equipment and Crosley 
Manufacturing Company 





CROSLEY 
4 Type V The 





— 
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Crosley instruments are sold by best dealers everywhere. 
Write for complete catalog of Cresley receivers and parts. 


418 Alfred Street, CINCINNATI, O. 
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The Famous Crosley Model X-J 


A Long Distance Receiver 

Probably the greatest single feature of this Cros- 
ley Model X-J receiver is its remarkable selectivity. 
It will not only tune through powerful local broad- 
casting stations and bring in distant stations clear- 
ly with great volume. It is the most popular re- 
ceiver in America to-day, we believe. 
A four tube radio frequency set combining one 
stage of Tuned Radio Frequency Amplification, a 
Detector and two stages of Audio Frequency Am- 
plification. A jack to plug in on three tubes for 
head phones, the four tubes being otherwise con- 
nected for loud speaker. 


CROSLEY TYPE 3-B...........$42.00 


This three tube regenerative receiver licensed under 
Armstrong U. S. Patent No. 1,113,149 combines 
the Crosley Type V, single tube receiver, and the 
Crosley two stage amplifier. In the hands of 
amateurs and professionals alike it has consistent- 
ly out-performed sets costing a great deal more. 
A person hearing a broadcasting station may turn 
off the set by throwing switch and come back later 
without re-tuning 


CROSLEY MODEL VI. .....$24.00 


A two tube medium range receiver of exceptional 
merit. Consists of one stage of tuned radio fre- 
quency amplification and detector. The one stage 
of tuned radio frequency amplification not only 
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amplifies the signal before it reaches the detector, CROSLEY = 
enabling the detector to work more efficiently, but Type 3-B 4 
it also eliminates interference to a wonderful de- = 
gree. — 





Crosley instruments are sold by best dealers every- 
where. Write for complete catalog of Crosley 
receivers and parts. 


The Crosley Radio Corporation 


Powel Cr sléy, /r. President 
Formerly ee 









The Precision Equipment Company and 
Crosley Manufacturing Company 


418 Alfred Street, Cincinnati, Ohio. 
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Condensite 
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BAKELITE 





TRaOt MARK PEG. UV & Pat OFF 





Grebe and Bakelite 


f broadcast reception en 


f Grebe Radio Sets is due, 


ire, to the extensive use 


of craftsmanship demand 


in selecting a dependable in- 


al which would present a 
appearance, they chose 


one material which would 


irements. 


f Bakelite and the depend 
ulities is indicated by the 

\ajority of Radio Manu- 
Bakelite as insulation, and 





for improving and simplifying the design 
of their sets and parts. 

Bakelite combines in ONE material the 
essential properties of many. It is highly 
dielectric and mechanically strong; it is 
unaffected by moisture, temperature or 
climatic changes; its color will not fade, 
even in strong sunlight; it will not warp, 
bloom or crack—but the most important 
property of ““The Material of a Thousand 
Uses”’ in its relation to Radio is that of 
providing permanently effective insulation 
regardless of temperature or atmospheric 
conditions. 


Write for a copy of our Radio Booklet C. 


Send for our Radio Map 


Enclose 10c. to cover mailing cost and we 
will send you a large Radio Map which lists 
the call letters, wave length and location of 
gistered every broadcasting station in the world. 
the Address Map Department. 
roducts 
inder 


8 & BAKELITE CORPORATION 


247 Park Avenue, New York, N. Y. 
Chicago Office: 636 West 22d Street 








MATERIAL OF A THOUSAND USES 
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K & C TUNED R. F. TRANSFORMERS 


THESE EFFICIENT UNITS GAINING REMARKABLE SUCCESS 
These Radio Frequency Transformers are the re- 
sult of considerable research work by our Radio 
Engineers, and are remarkably flexible and efficient 
units. The wave length of the transformer is con- 
trolled by the position of the rotor and can be set 
for any given wave length between 150 and 600 
meters. This range covers all broadcasting and per- 
mits of maximum efficiency of the transformer. 
Previous efforts along the line of radio frequency 
amplification have been confined to the use of a 
Radio Frequency Transformer working efficiently 
only at one or two wave lengths. The K & C Radio 
Frequency Transformer can be accurately tuned to 
any wave length between the limits mentioned 


above. 
Specifi-ations Continuously Variable Radio Frequency 
ulated shaft and d pe coup Amplifying Transformer 
ing 
Each stage of amplificatior ad t - 
able . . » Stage $10.00 Single Stage $5.50 
Pig-tail onnections » rotating sec- 
ondarie Range 150-600 meters 
Contructed of high grade bakelite« . : 
Arranged for both p : - — "b ‘ Send 25c for blueprint giving details of highly efficient Radi 
mounting Audio Frequen Circuit 


—_ ” 


s ALL NAVY 
RADIO MEN 
KNOW 


KILBOURNE & 
CLARK 





K C YOUR GUARANTEE The same skilled engineers and mechanics 
that have been building our radio equipment 
for the U. §S Navy and Merchant Marine ASK THEM! 
for the past ten years build the finest 
radi et ir home 


KILBOURNE & CLARK MANUFACTURING CO. 
Head Office and Works, Seattle, Washington 
BRANCH OFFICES: 


Chicago, 453 National Bank Bidg., Phone Randolph 3480; San Francisco, 591 Mission St., Phone 
Sutter 40; Los Angeles, 1103 W. 10th St., Phone 552-63; Portland, Ore., 305 Larrabee St., Phone 


East 6156. A 
New York Representatives: Steelman, Inc., 24 Murray St., Phone Barclay 7941-2. 


K MOULDED 
MIDGETS 





Moulded in high-grade Bakelite. Double-covered, green siik windings. Flexible braid connections to 
rotors. Windings designed for minimum capacity. Wavelength 100-700 meters with .0005 mfd. cond. 


VARIOCOUPLER 

Prim. Induct. .327 M. H. $5 50 VARIOMETER $6 

Sec. Induct. .227 M. H. ae Max. Inductance .556 M. H. ° 
Dimensions 4 1%” Dimensions 3” high x 3” x 4%” 





* high x 3%” x 
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26 pintes, 00066 ( O00S) mid (with 4-inch 
knob-and-dre! and vermer knob) 

















radi ean varable 4 10 means 
J, 32, I. J4 and J3—Meko vecuum-tuhe 
sockets | 


Improved 4-Circuit Tuner Needs Bradleyleak 


for perfect operation of detector tube 





N nent Radio Engineer has recog- HERE are very definite reasons for the 
1al performance of the Bradley- success of the Bradleyleak. It is unaffected 

leak! Ir le in Popular Radio, Mr.Laurence _ by moisture or atmospheric conditions and has a 
M. Cock r of the Cockaday circuit, specifies guaranteed range of stepless control from *4 to 10 
the Bra essential part of his tuner which megohms. The grid circuit is extremely sensitive 
produce rful results. Many other radioex- and a poor grid leak can cripple the action of 
perts si , Crosley, Amrad and Flewelling the finest tube. 
endorse t leak as a distinct achievement in Try a Bradleyleak tonight and be assured that 
grid leal tion. Amrad has just adopted the your grid circuit will remain permanently adjusted 
Bradle expensive Console and table sets. for long range reception. 

Is ¥ Leak Correct? Mail This Coupon—Today! 
The fo © approximate values Ca ———_- SC 

rd ea ended b ic 
of st ty escus Hiri Conroting Arwen SL AVENSRAPLEY $2, wu ; 
Audior Magstans : —. send me your folder describing the Bradleyleak : 
C-200 Megohm construction. 
Cc — >t .S Mesohme C = b Milwaukee, . = : 
C3rA Megohms Wisconsia PEED. ceccccannccesetes cc cccccecceccscese 200 @ 
UV-109 3 5 Megohms Ave. . : 
UV-200 2 Megohms © Addeeei. oc cccccccccsccecccccccesccecccsccees ' 
UV-201-A 2 Megohms Manufacturers of graphite compres- ’ 8 
WD-11 ) Megohms, or more sion rheostats for over 20 years. iD nendaboucnowmabecencsacccceesescecscoecsesees : 
WD-12 } Megohms, or more ‘ wines » 
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the North Pole, a little 89-foot schooner 
is frozen fast in the ice of Smith Sound. 
Aboard this schooner a group of brave men are 
enduring, as best they can, the desperate cold 
of the Arctic—cold that often drops to 60 de- 
grees below zero. Human atoms in a boundless 
field of ice! 
Cold is hard to endure, but far more terrible 
is the Arctic solitude—unbelievably oppressive. 
Radio, at length, has broken this spell forever! 


Concerts from Honolulu! 


Daily, by means of powerful sending and receiv- 
ing apparatus, the crew of the “Bowdoin” are in 
communication with relatives and friends in the 
far-off States. Daily they listen to concerts as far 
away as Chicago, Dallas and Honolulu! 

When the sanity, the very lives of one’s ship- 
mates may depend upon contact with the outside 
world, none but the BEST is good enough. 


Dr. MacMillan’s Choice—the Zenith 


Out of all the radio sets on the market, Dr. Mac- 
Millan selected the Zenith exclusively — because of 
its flawless construction, its unusual selectivity, its 
dependability and its tremendous REACH. 

Already his operator, on board the “Bow- 
doin” IN NORTHERN GREENLAND, has 
tuned in several hundred stations. You along 
the Atlantic who brag a little when you tune 
in Catalina Island—what would you say if you 
tuned in Hawaii FROM THE ARCTIC CIRCLE? 

The set that Dr. MacMillan has is a standard 
Zenith receiving set. And you can 
do all that MacMillan does, and \ 
more, with either of the two new 
models shown at the right. Their, 
moderate price brings them easily 
within your reach. Write today 
for full particulars. 


Zenith Radio Corporation 
McCormick Building, Chicago tm des 


[ten the Arctic Circle, nine degrees from 
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MODEL 4R—The new Zenith 4R “Long- 
Distance” Receiver-Amplifier comprises a com- 
lete three-circuit regenerative receiver of the 
eed-back type. It employs the Zenith regener- 
ative circuit in combination with an AUDION 
DETECTOR and THREE-STAGE audio- 
frequency amplifier, all in one cabinet. 

The Zenith 4R may be connected directly to 
any loud-speaker WITHOUT the use ot other 
amplification for full phonograph volume, and 
reception may be satisfactorily ac- 
complished over distances of more $85 
than 2,000 MSS. ccccccceccecoccocon 





MODEL 3R—The new Zenith 3R “Long- 
Distance” Receiver-Amplifier combines a spe- 
cially designed distortionless three-stage ampli- 
fier with the super-efficient Zenith three-circuit 
regenerative tuner. 

Fine vernier adjustments—in connection with 
the unique Zenith aperiodic or non-resonant 
“selector” primary circuit—make possible ex- 
treme selectivity. 


2,000 to 3,000 Miles with Any Loud-Speaker 

With the new Zenith 3R satisfactory recep- 
tion over distances of 2,000 to 3,000 miles and 
over, is readily accomplished in full volume, 
using ANY ORDINARY LOUD-SPEAKER. 
No special skill is required. The Model 3R 


is compact, graceful in line, and $1 60 


built in a highly finished ma- 
hogany cabinet....ccccecesccssces 
ES TT ER eee 
ZENITH RADIO CORPORATION. 

Dept. M 328 So. Michigan Ave., Chicago, IL 
Gentlemen :— 
| Please send me .:llustrated literature on Zenith 

Radio 


| Name 


| Address 
















Best 

Quality 
throughout 

just like the 
larger high grade 






Weston 
ol ¢ Zz Instruments 
B. ee t _ 4 * 
: SS is + - - 
iat : > | OEE —— ‘bee 
| ang Portable 
\ ible instrument. Especially designed for accurately measuring filament, 
plate ltages. Ranges 150 and 7% volts. May be mounted on panel if de- 
; . 4 . . “Tg . . 
sired resistance instrument will constantly indicate the condition of your bat- 
teries, noise, lengthen the life of your tubes and accelerate exact tuning. The 


voltme 
er radio instruments described in booklet “J’’.. You need this booklet 
to ass testing out transmitting and receiving sets. Sent free on request. 


WEST‘ ELECTRICAL INSTRUMENT CO., 158 Weston Ave., Newark, N. J. 


Branch Offices in All Principal Cities 


VES TON 


STANDARD - The World Over 


y 











WE REPAIR THE FOLLOWING 


= RADIO TUBES 





\ 
and Guarantee Them 
} WD-11 $3.00 DV-6A $3.00 
| WD-12 3.00 UV-199 . 3.00 
| ff UV-200 2.75 C-299 3.00 
UV--201 3.00 UV-201A 3.90 
q 300 2.75 C-301A . , 3.09 
; C-301 3.00 Marconi 3.00 
Ty DV-6 3.00 Moorhead 3.00 
DV-1 3.00 6 v. Plain Detector 2.75 
: V-2 3.00 6 v. Plain Amplifier .. 3.00 
: Mail Orders solicited and promptly attended to. 
1) Dealers and Agents write for Special Discount 
i H. & H. RADIO CO. 


P. O. BOX 22-W 
CLINTON HILL STA., NEWARK, N. J. 
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KELLOGG 
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No Fussing or Re-drilling — Just Mount and Solder 














i) They furnish every convenience for quick efficient 
assembly. And when connected—“O Boy!” ; 

Did you ever hear such volume and still so clear E 
and distinct! : 


> 

3 

> 

P 

: 
That is the satisfaction of using Kellogg radio equip- | 
ment— it puts the ‘Ray’ in Radio. Ie 
3 

3 

4 

4 

4 

, 

. 





Join the group of “Happy Radio Fans.” They are |; 
strong believers in quality, and Kellogg apparatus. 


ne USE—is the test no 


KELLOGG SWITCHBOARD | 
& SUPPLY COMPANY | 


1066 West Adams Street, Chicago 
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SHORT WAVE WORK 


better insulation nec- 
CHELSEA PARTS 


makes 
essar) 
give 


Chel of genuine bakelite 
lor or warp out of 
lways run true. 

and 4 inch. 


will 
shap¢ 
Size 


inch dial $0.50 





60 Price $0.75 


FFERS A COMPLETE 


LINE 


$8.00 
Binding Posts $8.00 


vernier 


nsers with vernier $4 to 
vernier $3 to $4 


sformer $4.50 
lers or write direct 


\ RADIO COMPANY 
CHELSEA, MASS. 


CHELSI 


175 SPRUCE ST., 














Save 25 to 50% 





on your 


Radio Panels 


Getting Panels 


Trade-mark: 


By Insisting Upon 


Bearing This Name and 








I anel 
material introduced by THe 
Pantasote Company, INc., 
has highly desirable radio- 
electric properties—greater 


Electrasote, the new 


volume and surface re- 
sistivity than any other 
panel, therefore less sur- 


face-leakage and power- 
loss in the set. 
Electrasote Radio Panels 


are a distinctly quality 
product, beautifully _fin- 
ished; each panel in an in- 
dividual envelope. 





Remember—a good panel 
deserves proper handling. 
To get the best results use 
a new, sharp drill with 


light pressure. 


All Standard Sizes at good Radio Dealers 


JOBBERS AND DEALERS: 


Write for our interesting proposition. 


M. M. Freron & Son, Inc. 
Sales Agenta for Electrasote Radio Panels 


Exclusive 


Trenton, New Jersey 
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Unassembled Model KD-50 
Freed-Eisemann Neutrodyne Receiver. 


NOW the opportunity is 
presented to obtain a com- 
plete set of parts, recom- 
mended by the manufac- 
turer, to work with each 
other in building your 
Neutrodyne set. An illus- 
trated 32-page book on 
how to build the Neutro- 
dyne with full-sized dia- 
grams and templates in- 
cluded. 














Complete 


\ Greed-Cisemann KNOCK DOWN 
NEUTRODYNE RECEIVER 





NEUTRODYNE has taken the 
country by storm. It is the re- 
markable distance getting, pow- 
erful, non-oscillating and non- 
whistling receiver. 


A 32-page book answers every question. 
The panel is accurately drilled. A base- 
board is furnished; in fact, everything 
down to the very last screw and nut, 
including all necessary parts excepting 
the cabinet. 


Besides the book there is furnished 
schematic blueprints and template for 
drilling the baseboard, also full-size pic- 
torial perspective wiring diagram, so 
that it will hardly be possible for the 
amateur with ordinary care and skill to 
make an error. 


Remember that here are licensed parts 
—not a collection of apparatus trust- 
ing to luck that they will assemble prop- 
erly. Each part is designed and fitted 
to work with each other part in this 
yarticular set. The instructions are so 
complete and the parts so accurately 
matched that you will be grateful for 
the manner in which we have eliminated 
guess work in the amateur construction 
of this receiver. 


For sale by dealers of the better class through- 
out the country, for amateurs and experimen- 
tal building. Builders are cautioned against 
attempting to build a Neutrodyne Set with 


parts which are not recommended and designed 
by the manufacturer to work with each other. 





With full instructions 


$80 











Dealers Write for Name of 
Nearest Distributor. 


Front : 
Neutrodyne Being Assembled Radio Dealers. 








Baus ath 
82-page illustrated 
book of imstruc- 
tions on “How to 
Build the Neutro- 
dyne” with full 
size pictorial wir- 
ing diagram and 
full size panel and 
baseboard tem- 


View KD-50 plates, $]. At your 


Ft * mame oO. (Vf) A (7? ; 
Dred Oise mann Had WIM 


SPERRY BUILDING, MANHATTAN BRIDGE PLAZA, BROOKLYN, N. Y. 
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Omega Durham 
fits all sets 
—and works 







This Variable Leak 


easiest to install 
















No trick t a DURHAM Variable on 
’most an tube. For, most people use 
grid cor plied with spring clips. Snap 
out the Pop in a DURHAM Variable 
—and Big Improvement. Try it! 


Kill that howler 





















Third st the new noise now-a-days— 
and most inless you by-pass the second 
secondal le high resistance, with or 
without ars things up nicely. DUR- 
HAMS 1 t! Also fine across B bat- /At dealers 






or by mail 
Add 5¢ post- 
age 


Durham Variables—75c 


No. 100—1,000 ohms to 0.1 megohms 
No. 101—0.1 megohm to 2 megohms 
No. 201A—2 megohms to 10 megohms 


Manufactured by 


DURHAM & CO., Inc. 
1936 Market St., Philadelphia 


Dealers The 40,000 or more readers of QST do 
real salesmen’s work for you Their recom- 
mendations carry weight And they sure do 
boost DURHAMS. 





teri 










1URHAM base—30¢ 











The Ne 
METALECTRIC 
SOLDERING IRON 


y electric current with 
the efficiency of a writing 





rad 
ler 
fa 
Ample he 
capacit — 
Handle 
always 
comfort 
ably coo! 
Reneu 
able tips PATENTS 
APPLIED FOR ‘Battery Charger 
NOISELESS and INDESTRUCTIBLE 
A A new battery charger for Radio “A” (6 volt) 
A batteries Entirely noiseless. Has no moving 
y parts, requires no attention or adjustment, and 
. — : if we cannot get out of order No bulbs to break. 
destructible all-metal Simple and unfailing in action. Can be used 
pd instrument with a while the radio set is in operation. A positive 
yr while guarantee. economical charger for home use Can also be 


used to charge “‘B” and automobile batteries. If 
your dealer can't supply you, sent direct on 
receipt of price. Money back guarantee. 


Price $19.50 ( %°, West 


of Rockies 
Dept. Q4 Fansteel Products Co., Inc. 
North Chicago, Illinois 
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supply you order direct 
circular We will shiz 
tance or by P.P. C.O.D. 
inte ( (Section, 30 E. 42nd STREET 
Post Electric Co., Mfrs. (pte)  § cand stm 


Five 










































Amplification— 
Undistorted 


LAYER WINDING 
NO SHORTCIRE Teo TURNS 





SHELL TYPE CORE 
MINIMIZING HOWLING 


AVOIDING DISTORTION 


T MOUNT MOLES UNBREAKABLE FEET 


Type 231-A Audio F.A. Transformer 
The efficiency of a broadcast receiver is often destroy- 
ed by poor amplification—due to inferior transformers. 


In buying transformers be sure to look well into the 
electrical and mechanical features, as well as appear- 
ance and price. 

The features which have gained the GENERAL RA- 
DIO CO. Type 231-A Transformer its enviable position 
as a leader among Transformers are: 





Type 247-H Condenser 


Price $5.00 Low loss steel used in its core construction. 


Layer winding prevents short circuiting of turns. 
Air gaps in core avoid distortion. 


Unbreakable feet with convenient mounting holes, make 

installation easier. 

Soldered connections eliminate losses from poor contacts. 
Not only has this Transformer a high amplification 


factor but the amplification is nearly uniform through- 
out the entire audio range—making it best for all stages. 





Turns Ratio 3.7 to 1. Impedance Ratio 10 to I. 
Type 301 Rheostat Carried in stock by all good radio dealers 
Price $1.25 Write TODAY for Instructive Folder—“‘Quality 


Amplification” and Bulletin 917Q 


GENERAL RADIO Co 


Manufacturers of 
ELECTRICAL AND RADIO LABORATORY APPARATUS 
MASSACHUSETTS AVE AND WINDSOR ST. 


CAMBRIDGE, MASSACHUSETTS 
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Radio 
Products 


SIGNA 


‘ials. 


Electrically cor- 
Expert work- 
price which can’t be 
ler the big majority 
Products. 


Rheostats 
Vernier 
$1.30 





Cleveland, 
San Francisco, 
You'll find our local 


Minneapolis, 
Toronto, 
address 








in your Telephone 


; me Bb) = 
Py) 


opi) )) beh ag 


Plain Condensers on request. _ 


Prices on 
QIAN /\ Elegie 
ja TV ? 
Sian . nhFeyGo 
Factory and General Offices 
1915 Broadway, 
Menominee, Michigan 


Montreal New York, 
= ee aos Los Angeles 
irect 


Pittsburgh, 


ory 








rHE TRIPLE-DUTY 
BATTERY CHARGER 


harger economically charges 2, 
Battery, 6 volt auto Battery, 
its of “B” battery. Easy to 
and simple. Built for 
harges a battery for about a 

a success for over ten 


The 

4 or 6 ‘% A 
and fron 

eperate 

safety 

nickel 

years 

Type A price 
Roc ki« 4” 
chargir he Rockies 
charging 50 extra. 
Write for letin containing data on battery 
maintenan » calls, and wiring diagrams for 


basement m of batteries. We will send 
; 


harger 


$20, West of the 
battery or auto battery 
$16: “B” battery 


The 
France 


Mfg. Co., 


10431 
Berea Rd., 


Cleveland, Ohio 


f 
‘ 
/ 
5 
/ 
‘ 
‘ 
) 
‘ 
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; 
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; 
‘ 
; 
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; 
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Greater Volume 


A Celoron Radio Panel helps you 
get the best results from your 
instruments. Its high dielectric 
strength ate your set greater vol- 
ume. Celoron, a bakelite product, 
is approved by the U.S. Navy and 
Signal Corps, and used by leading 
radio set manufacturers. 


Celoron panels comes in nine standard 
sizes, in black, mahogany or oak. Other 
sizes cut to order. Ask your dealer. 


DIAMOND STATE FIBRE COMPANY 
Bridgeport, Pennsylvania 
Branches in Principal Cities 
Toronto, Canada London, England 
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R-93— Specially Designed 


Gounle for Urine $450 


Antenna 

















mountt 
induct 4 
coupling ¢ il ¢ 
Ite ter 
engths from 15 
generates the maximu 


am 


R-90—05: 
ple —_, 


toéoo meter 


MM 








Add Miles and Smile 


Branston Standard 


Sa 
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"$5.00 


1 LAST! 


with 
adio Part 


illator Coupler, co 
"é bra 


wave 
» Frequency 


$6.50 


upler for Last 
Frequency. Very 


$7.50 


ermediate Radi 


har 


R-91-—Ir 
Transform 
tuned and 
R-92 
Mage 
shar pl 


‘er ply 
selene ly shielded 

Special Transfer ( 

f Intermediate 

tuned and comp 








Ri¢ide 


Intermediate 
Radio Frequency 
Transformers 


OU can construct a Super Heterodyne Receiver with the 
assurance that you will possess the ‘‘last word” in Radio 
Reception. You can log each station and later single 
it out again with the same dial setting. List your stations 

in phone book style. Musical reception of crystal clarity, loud 
speaker volume and minimum interference. 

The Branston Special Transformer is not an adaption, it 
was specially designed for this specific purpose. Rigorous tests 
prove it greatly superior to anything available prior to this 
announcement. 

Our publication ‘‘SupeER HETERODYNE CONSTRUCTION,” 
makes it possible for the amateur to construct a complete and 
efficient Super Heterodyne Receiver. 


PROMPT DELIVERY AT YOUR DEALER'S OR WRITE 
FOR DETAILED INFORMATION 


CHAS. A. BRANSTON, Inc. 
823 Main Street, Buffalo, N. Y. 


MANUFACTURERS OF 


Branston Violet Ray High 
Frequency Generators 


In Canada Chas. A. Branston, Ltd. Toronto, Ont. 
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OFFICIAL REPORT 


Street and East End Avenue 
New York City 





proves | high efficiency and remarkably 
low phase angle loss of less than 1 minute 
and a voltage breakdown test of 8,000 volts 
on the 


“FRESHMAN SELECTIVE” 


Variable Condenser 


It is tl riable condenser the plates of which 
vary ir an engineering feat never accomplished All Molded Parts and Dial 
before it most efficient for fine adjustment ef the Gmest Makelite 


and sele ng 
0003 MF (Equiv. to 17 pl.) 
For ransmission or Reception. .0005 MF (Equiv. to 23 pl.) 5 
001 MF (Equiv. to 43 pl.) ea. 
No Leakag No Plate Vibration With 3” dial 
Absolutel; Quiet Cannot Short Circuit With 4” dial 50¢ extra 


At your dealer's, otherwise send 


| purchase price and you will be 
supplied postpaid. 

(has. Freshman (9. ne. pears oie) 

“mm Ask your dealer or write direc 

(hes, Gondenser for free diagrams of Neutrodyne, 


. Reflex, Heterodyne and other 
Avenue, New York popular circuit. 











HUH PLL LLL LLL LLL 
Eg 2 STANDARD 


y *s / of 
EXCELLENCE 
: for audio amplification 


With all tubes 
In all stages 


The Engineered 
Switch for Your Radio Panel 


Within the dustproof fibre case of the radio switch by 
Cutler-Hammer, master builders of all control apparatus, is 
a mechanism that you can safely insert in your most delicate 
circuit without introduc ng microphonic noises. Its floating 
contactor is independent of the button— touching it or jarring 
the table will not produce noise in your phones. Sold by radio 
dealers everywhere. Insist on the genuine in the orange and 
blue box —the C-H trademark is yourassurance of satisfaction. 


THE CUTLER-HAMMER MFG. CO. 
Member Radio Se&ion, Associated Mfrs. of Ele@rical Supplies 
MILWAUKEE, WISCONSIN 
Street, Newark, N. J. 


PLLA PLL R A D O S Ww | Li C H 
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RIRAN 


TRADE MARK REG.U.S. PAT. OFF 


r set with an AmerTran 


rchestra is broadcasting, do 
ruments in their balanced 


ne speaker from another 
and the tone of his 


ed an AmerTran, perfect 
unknown to you. 
5:1 Price $7. At your 
rriage charges collect 


an Transformer Co. 


builders of radio 
ver 22 years. 
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Al new Broadcast Receiver 


T-pe RF-2, a receiving set of surpass- 
ing excellence is offered to the radio 
public. 


Radio frequency amplification at its best 
is employed—a transformer-coupied 
tuned radio frequency circuit, with two 
stages of audio frequency amplification. 








There are but two controls and tuning is 
extremely simple. Extraordinary sensi- 
tivity is combined with a high order of 
selectivity. Broadcast programs from 
far distant points are received with 
marked clarity and volume. 


The assembly of instruments is encased 
in solid mahogany. 


SEE IT! HEAR IT! COMPARE IT! 


isk your dealer 





EISEMANN MAGNETO CORP. 
William N. Shaw, President 
.. Thirty-Third Street, Brooklyn, N. Y. 


: TF SESIRT YS 
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HOM MEL SERVICE MAKES MORE PROFITS 








This company has been wholesale 
distributors of high grade electri- 
cal equipment for over 16 years 
and have built up an enviable 
reputation for dependability and 
service. 

The same principles responsible 
for their success in the electrical 
field have been applied to their 
activities in the radio field. 


1 —— exclusively,—they never compete with their dealers by retailing; 
nts are fair and liberal;—they represent only the leading man- 

. radio equipment ;—they carry complete stocks of radio supplies 

rompt deliveries and a dependable source of supply for the dealers. 
D ho align themselves with HOMMEL service enjoy a steady repeat 
with satisfied customers—and that means more and better profits. 


nd you complete facts—Encyclopedia No. 


246T sent on request. 





promptly. 





\MATEURS—Tell us what you are interested in—-send us the 
name of your dealer and we will see that you are supplied 








LUDWIG HOMMEL& CO 


530-534 FERNANDO ST. —_Z G2 


PITTSBURGH, PENNA 














IN ONE HOUR! 


h one Myers Tube (name 
ar furnished on request). 
The rkable results being ob- 

ed are due to the elimi- 
n of socket with bunch- 
eads. MYERS TUBES 
ractically unbreakable) 
| 50% to the efficiency of 
et by reducing inter- 


30 STATIONS 





| that you get the New 
ved Myers Tubes. 
\4 are not guaranteed. 
on Myers—otherwise 
price and be supplied 
paid. Two types: Dry 
oF ttery and Universal (for 
ue battery). Write for 

‘ircuit diagrams. 
each, complete with 
mounting clips; no 


sockets or other equip- 
| ment necessary. 


| 8M yers(o o,Ltd. 


Vacuum Tubes 


| 240 Craig St. 


MONTREAL, WCANADA 











; 














C. N. CRAPO, 9VD 


The logical man for Central 
Division A.R.R.L. Director 


He Deserves Your Vote 


Proposed and Endorsed 
by 


THE MILWAUKEE RADIO 
AMATEURS’ CLUB, INC. 


“RIGHT IN THE CENTER OF THINGS” 
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Seance 


RIB 
AIR SPACE 
WIRE 


The Paragon Variometer No. 60 


reduces dielectric losses to the minimum. It is the first vario- 
meter to combine coils surrounded by air with the mechanical 
strength necessary in such an instrument. It has no equal in the 
radio field. 

Both stator and rotor forms are of polished black, moulded 
Condensite, each having 24 narrow raised ribs upon which wind- 
ings are supported, thus practically surrounding them with air. 
This design, the result of eight years’ experience, meets the 
rigid electrical requirements of Paragon Receivers and fulfills 
the high mechanical standards of Paragon parts. Price $5.00. 











Paragon Variocoupler No. 65 


The ultimate in Variocouplers. Coils of double- 
silk covered wire wound on moulded, black 
Condensite tubes with highly polished finish. 
Only multiple turn taps are brought out in 
the primary. Single turn taps and switch for 
same are unnecessary. Is simple to operate and 
insures better reception. Price $3.50. 





Write for Illustrated Catalog of Paragon Radio Parts 


ADAMS-MORGAN CO., 4 Alvin Avenue, Upper Montclair, N. J. 


PARAGON 


Reg. U. S. Pat. 


RADIO PRODUCTS 
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Radiodyne 
a oa 2 


TEST SET No Loops—No Aerial 


= has a de- The air is your theatre, col- 
he demands com- lege, church and newspaper 

' se 2 > >y"} - : . ? 

m serious experi if you own a Radiodyne. New 


ifacturers and deal- York, Cuba, San Francisco 

equipment and sup- and Honolulu can be picked 

mplete radio testing up clear and distinct without 

interference from nearby sta- 
us ranges of read- tions. 

malrine actically 
_cnaking practically The RADIODYNE is ready 
receiving sets, it has for operation by simply 
larly designed for the grounding to a water pipe or 
sracteristic curves on radiator, and throwing a few 
es. the only extra feet of wire on the floor. Uses 

wuired being the bat- any standard tubes —dry cell 
or storage battery. Extremely 
: selective Simple to operate— 
nstruments, any of Only two controls—-You can 
used independently, tune in on any program you 
filament ammeter, select—any wavelength from 
ent voltmeter, a 0-120 200 to 700 meters. 
ter, a 0-10 plate milli- 

a 10-0-10 grid volt- For use in apartments, boats, 
automobiles, railroad trains, 
etc., the RADIODYNE is en- 
joyable where other receiving 
Price, $75.00 sets would not be practical. 


Send for Circular Price $150.00 


R FRO ' E Write for illustrated folder which 

M DEALER . describes the RADIODYNE in detail 
. Every radio fan will be interested 
VELL ELECTRICAL in this new type (antennaless) re- 
NSTRUMENT CO. ceiving set 


WALNUT ST. Just drop as a line and we will 
CHICAGO see that your inquiry gets 
preempt attention 
Western Coil & Electrical Company 
305 Sth St., Racine. Wisconsin 
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With Instructions 









































MAIL. COUPON 
for interesting facts 
about batteries 





































HEN Westinghouse places an article on the 

market you can depend on it for highest effi- 
ciency. Westinghouse Radio Batteries are made 
with the most careful consideration of every factor 
that enters radio broadcast transmission and recep- 
tion. Built for full-powered and even-powered 
current delivery; for long sustained voltage; for 
ample capacity; for utmost quiet; for long life; 
for economy. Nothing but the very best is good 
enough in the construction or equipment of an 
instrument so sensitive as a radio set. Don’t be 
satisfied with anything less than Westinghouse 
Radio Batteries. 

Westinghouse G@omGs Radio Batteries have one-piece clear 
glass cases. Solid glass cell partitions and high glass plate rests. Thor- 
oughly insulated against current leakage. They hold their charge long. 
Last indefinitely and can be easily recharged innumerable times. “A” 


Batteries in 2, 4 and 6 volt sizes. “B” Batteries in 22-volt units. Regu- 
lar type 22-MG-2; quadruple capacity 22-LG-2. “C”’ Batteries in 6-volt units. 


WESTINGHOUSE UNION BATTERY CO. 


Swissvale, Pa. 


STINGHOUSE 


RADIO ¥ Westinghouse Union Battery Co. v7 
Swissvale, Pa. | 
Send me Westinghouse Radio Battery 
ef 9? wm? ” hes Poh 
. an 


BATTERIES 








Folder A-3-D, 
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100 Volt Panel Type 
Mounted Charger 


l’ve found KIC-O “B” batteries the most satisfactory.” 


t New York engineer said the above. KIC-O batteries make good 
nals and novices. Alkaline type; won’t sulphate or buckle. Life un- 
armed by short-circuiting, over-charging, idleness. Panel switches give 

riations. Recharge from any 110-volt A.C. line with small home rectifier. 
to 6 months in detector plate circuit. 


GUARANTEE 


¥ mn any KIC-O Battery if not satisfied within 30 
r full information on “A” and “B” Batteries. 
Unn 


Rectifier 
Mour Rectifier. : -_—_— -—_—_ —- —-—_- 
32 7.25 | $11.75 


KIMLEY ELECTRIC COMPANY, Inc. 9 ~~. 50 14.00 
2666 Main Street, Buffalo, N. Y. 68 


KIC-O ee 


22.50 





With 
Panels 


| ~ | Price 
Volts Plain 


22 $5.50 


9.50 
12.50 | 
17.50 











Storage “B” Batteries— 


~ 28.50 
long service, low cost 

















ARE YOU A 1923 MAN ? 
IF YOU ARE—GET OUT OF THE RUT 


proved with leaps and bounds since last year—to be a 1923 man is to 
vith last year’s results—Broadcasting and CW will accomplish wonderful 
Fall and Winter and for you to share in these coming successes—both 
| transmitting—you need a good set, made from the latest and most 


ROSE RADIO HAS IT !! 


(and I don’t mean maybe) 


ROSE RADIO AND ELECTRICAL SUPPLIES 
129 CAMP STREET, NEW ORLEANS, LA. 
































AMATEUR LICENSE 
r) for an amateur license? 
ur ability as a first class 
Stand head and shoul- 





rowd by qualifying for 
nse. 
hes you to read the code 


nderstand the theory and 


al course for amateurs. 


for further information. 


A. RADIO SCHOOL 
St New York City 
Tel Lenox 6051 














THs new booklet onthe 
care and operation of 
and 
is now ready. 
ntains 36 pagesofv 
uable information on 
radio apparatus. Your 


| 154 West Lake Street 
te —— 


A post card from you 
bring this 40-page 


catalog. 
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Any of the 
stores listed below 

or any other store display- 
ing this advertisement 
will send you an N & K 
Head Set to make this trial. 


















Athol. Mass. “ Steinert & Sons Co 

Atlanta » Rich & Bros. Co 

Baltimore Hochschild. Kohn & Co. 
Little Joe Wiesenfeld Co. 
Joe! Gutman & Co 
Jones Electric Radio Co. 








Bangor, Me M. Steinert & Sons Co 
Bloomfeld, N. ) United Cigar Store 
Boston rd Stores 






- S einert & Pane Co 
Uk Johason aes 
Goods Co. 


Bridgeport M. Steinert & Sons Co. 
Brooklyn Abraham & Straus 
Frederick Loeser & Co. 
A. lL. Namm & Son 
. “tag Elec 


20eh Geneury Radio 
















Corp 
U ated Cigar Store 
Chicag Marshall Field & Co 








Cleveland The May Company 


Cc 
Colorado Springs Kaufman A Co., Inc 












easton 
Dayto The Anderese Piano Co. 
Denver Daniel & Fisher 

Stores Co 
Des Moines Younker Brothers 
Der J. L. Hudson Co 


Crowley, Milner Co. 
Detroit Electric Co. 













East Orange. N.) United Cigar Store 
Eimire Barker, Rose & 

Clinton Co. 
Fal! River M. Steinert & Sons Co 
Fitchburg M. Steimert & Sons Co 
Harrisburg Pomeroy’s inc 
Hartford Sage, Allen & Co. 





Housror Ww. C. Munn Co. 
indienapolie Alamo Sales Corp. 
ameica, LI Bangert Electric Co 
Roval Eastern Electric 
Supply Co 
United Cigar Store 
hones Penn Trafh 
Kensas City The Schmelrer Co 
Western Radic Corp 
}. W. Jenkins Sons 
































Music Co 
Long Island City Royal Eastern Electric 
v¥ Co 
Los Angeles Hamburger's 
Lowe M. Steimert & Sons Co 
Bon Marche D. G. Co. 
Memphis Bry-Block ye ‘°. 
J. Goldemit 
Milwaukee Gimbel Brothers 
Minneapolis L. 58 fey Co 
Newark, N L. Bamberger & Co 
New Haven Edward Malley Co. 


New Orleans D. H. Holmes Co 
New York City Dawega (11 stores) 
‘ hers 







Imported PHONES i tebe 



















ice, Inc. 
Oklshoma City J. W. Jenkins Sons 
Music Co. 

Omaha Oakford Music Co 
Richard M. wy 

Paterson, N. J cptgsesn Radio C 

Ou - a e O e u e Pawtucket M. Steinert & Sons Co 

Peorta Block & Kuhl Co 

Philadelphia Gimbel Brothers 





mn Wanamaker 
it Brothers 


A Most Unusual Offer Pesburth Boag Bak 


Ludwig Homme! & Co 
Pirtsheld. Mass Holden & Stone Co 
Portland, Me M. Steinert & Sons Co 
Portland, Ore Meier & Prank Company 
Pp 


EST N &K Phones on your radio set alongside any other phones wee he The Ouiler Go 
’ > , M So o 
made. Vf the N & K Phones do not reproduce both high sy Ea | 


and Rechener Kelman Electric Co 
} 





; on Frencis The Emporiem 
yw tones more pertectiy, if they do not give a clearer, more meliow . Leopold Adler 
earth Frederick & Nelson, Inc 
ne 5 . | Hr - ] } ' he he j “The . ‘ Davidson Bros. Co 
me, if they do not ft more comfortably on the id, send them peatge Bees. 
: > aheld, Maw N Se So « 
ack to the store within three days, amd your money wil! be promptly a 
. : ro ry Van-Ashe Radio Co 
funded. No obligation whatsoever will be incurred. You sh be Pioneer Electric Co 
. _. ow . racuse Alexander Graat’s Sone 
the sole judge. The N & K Head Set, Model D, 4000 ohms, is the Tulsa J. W. Jenkins Sons 
Music Co 
« Woodward & Lothrop 
M. Steinert & Sons Co 
M. Steinert & Sons Co 





mported head set that the radio “‘fans’’ are all talking about. Larger 


eee 


liaphragms. Nickeled brass sound chamber. Leather covered bands 
$8.50 at leading stores. Ask for descriptive folder. 


5 Dealers: We authorize you wo 
refund the price of any N & K 
Head Set returned under the 
conditions named in this ad. 

We will exchange or replace 


|ULNAOUNNOOOEAEONOOUAONAUOOOUELENUOOUOAGENOEOUOGONOOLULAGONSEOOOOOO0OUUAONROOUGUSASOOOM0S0000044000000000000 00488000 00000PEULLHSHOOOTHNEOHOMLHITIHIT!| = amy sets that come back to you. _ Hitiil 


GOLDSCHMIDT CORP 15 WILLIAM STREET DEPT Q4 NEW YORK 
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part 





anteed 





| Wh en you buy Federal Radio Parts 


The ? 
Trans 


$ 


B 





Vo. 65 Audio Frequency 
t one of over 180 radio 
anufactured and guar- 


7.00 
Federal Telephone and Celegraph Company 


~you are purchasing 


the perfected result of over a quarter cen- 
tury of research and experimentation, 


an iron-clad performance guarantee of an 
organization which has reached leadership 
through its willingness and ability to fulfil 
both the letter and the spirit of its obli- 
gations, 

the satisfaction that the part or set is built 
for permanency of performance as well as 
for today’s gripping thrills. 

Thus the 130 radio parts, designed, manu- 
factured and guaranteed by Federal offer 
every possible advantage and safeguard to 


‘those who want the joys of home assembly. 


Factory: Buffalo, N. Y. 


New York Philadelphia 


eburg, Canada 


Chicago San Francisco Pittsburgh 
London, England 











 >en 
Baby 
Ju 
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TRADE MARK 


AUDIOPHONE 


REG 


Vv. &. PAT. OFFICE 


LOUD SPEAKER 


Al 


REPRODUCER 


IGINAL BROADCASTING 


the reproductions made by 
they are so perfect. The 
nstrumental music are not 
mechanical distortions. 
ne shadings and every 
very personality of the 
nt as you listen. 


ne Price $32.50 


Price 12.50 
Price 22.50 


of Bulletin AX-3012 


THE BRISTOL COMPANY 


VAT 


ERBURY, CONN. 


De Luxe Socket 


suring clear reception. 


manship. 





Na-ald DeLuxe and Dials in the world. 
No. 400 Springfield, Mass. 








TELEGRAPH INSTRUMENTS 
DANDY MORSE 
LEARNER'S OUTFIT 





ual No. 43Q. 
rE Gee  .osdctccnsasbectan $5.00 
ee GE ED no cinscenche couse 5.50 


Special Price to Dealers 


catalogue, just off the press. 








One dry cell is all that is required to operate 
this instrument. Made by the best Telegraph 
Instrument Makers in the World. Other types 
earried in stock. Send stamp for Telecraph Man- 


Send stamp for new and complete No. 29 General 


J. H. BUNNELL & CO. 32 Park Place, N. Y. 





The laminated phosphor bronze 
contacts of the Na-ald De Luxe 
Socket press firmly on both the 
ends and sides of tube prongs, 
keeping the surface clean and in- 


Moulded of genuine Bakelite this 


socket expresses the very highest 
quality in appearance and work- 


ALDEN MANUFACTURING CO. 
Largest Makers of Radio Sockets 


Dept.M 52 Willow St. 
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Don’t annoy your neighbor 


How to avoid interfering 
with the broadcast listener 













































[) eaeennnnodia —]ahennnnnneesie 3 -2-2-0-9 
» Kine - home Cot Acme 50 Kerry Crone Co Electroiytic Rectifier cut eefpeessenn 
+® 7 — * 
OuTPuT ~ Some Reme 2h) Condensers —s — -y>}> — = — 
e | t = S ‘ 
a 
L > ee 
+> + o— eh De. PHB 4} * ee 
Efficvent System for Obtaimng Smooth Direct Current froman Alternating Current Source ACME 
Follow this diagram and you can make an 
efficient filter for your set 
N most cases where a complaint | We do not say that the other 
has been entered by a broad- filters will not work, but we have 
castlisteneragainst an amateur found the one shown above to be 
using a straight C.W. transmitter, economically efficient. 
it has been found that the trouble The connection for an electro- 
has been due to an inefficient lytic rectifier is also shown. It is 
filter system. This interference is essential that the rectifier have 
caused by a sixty cycle or motor-_ sufficient jars, (1 per 75 volts) 
generator commutator frequency be properly formed, and be kept 
modulating the output. clean at all times. Use pure 
materials. 
The Acme Apparatus Com- If tube rectifiers are used the 


pany has always been interested same diagram may be used, sub- 
in the amateur and offers this. stituting one rectifying tube for 
filter as a solution to the adverse each series of jars. Acme Ap- 
criticism directed against him. paratus Co., Cambridge, Mass. 


Send to Dept. 37 for Bulletin T on transmitting apparatus 


Specifications of Acme Choke Coils 





Henries Current Type Prices Henries Current Type Prices 
1% .150 Single $4.00 6 .8300 Single $14.00 
1% .150 Double 6.00 6 .600 Single 18.00 
1% .500 Single 6.00 30 .150 Single 18.00 
1% .500 Double 8.00 30 .800 Single 25.00 
6 .150 Single 10.00 30 .600 Single 33.00 






AC ME for fransmission 
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Highest acoustical 
efficiency at 
moderate price 


M P nes represent 
isthe al efficie ney. 


I have been the 
( radio engineers 
ar f amateurs. 
P uild up volume 


tive, perfectly 
ems turn these 
tones, with all 
f the original 


Built, not assembled 
Mi nade in a single 
rior moulded in- 
lat part is fitted by 
proper place 
i sulded together. 
T ness, strength and 
lur rts can’t get out 





pay more? 


Q' icture has stand- 
rice at what a 


f should sell for. 
Get today and test it 
‘ully guaranteed 

SEN R FREE BOOKLET 
r Radio” Tells the 
iphones to effici 


wi 2xDOCK COMPANY 
43 W Ave Chelsea, Mass. 
d San Francisco 
Murd Plug ~~ for one to 
four 
Stand: 
Since 


191 





A] GIVE YOUR. SETA BETTER CHANCE. |[@ 
<©\.TO MAKE, GOOD.» 














eS MAR-CO oD 


DOUBLE 
STA-PUT PHONE PLUG 








Most recent among Mar-Co improved radio 
ces, the Double Sta-Put Plug is nequalled 
convenience and efficiency. 

Oval binding posts permit use of one or two 
headsets, regardless of differences in size of ter- 
minal tips Instant connection or disconnection, 
w thout tools Has protecting sleeve (not shown 

cut). 


Price (in U. S. A. )... .50¢ 
Try cne today! 
Fo more detailed information about tl and 
MAR-.CO PLUGS 
Write for Foldei S 
Address Dept. R-S 


MARTIN-COPELAND CO. 


PROVIDENCE 


VIDENCE af 


























ADIO TUBE 






EXCHANGE 


We Repair All Standard Makes of 


Tubes, Including 
W.D. 11 or 12 


es 199 = C299 $ 50 
. il 

U.V.201A or & 

RA D.V 


.V. 1 or 
V. 200 or 201° 
C. 300 or 301 
All tubes guaranteed to do the work. 
RADIO TUBE EXCHANGE, 200 B’way, N. Y. 


All Mail Orders Given Prompt Attention. } 
Orders Sent Parcel Post C. O | 

















CATALO ae 


Latest Reflex Neutrodyne and Super- 
Heterodyne Circuits. 4 Diagrams, lat- 
est Hook-ups. Largest = rer 

American e ex 

ESF no SPECIAL Super - Sensitive 
eA\ Was Crystal, 35c ea. Hot as Hot, Ev- 
ery Spot. Hear stations clearly. 


: GUARANTEED ONE YEAR 


I Jobbers and Dealers writ 
for -y Discounts. 


American (9 Mrc L @-) 


WHOLESALE STRIBUTORS 


GRY GWesrl4txSr. Kansas City,Mo. 
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“A” Battery for 
six-volt tubes 


When is a battery cheap? 


BATTERY that allows your soloist to 

be accompanied by a noise like a 

thunderstorm is never a cheap battery; 

because it’s certain that you will be dis- 

satisfied and soon supplant it with a good 
battery. 


Obviously, a battery that does not last 
long is not a cheap battery. 

The battery that is really cheap is the 
one that gives perfect service and gives it a 
long time; one that does not have to be 
recharged too frequently—a silent, long- 
lasting battery, steady and dependable. 

Because they give such good service and 
such long service, you will find Exide Radio 
Batteries cheap in the true sense of the 
word. They may cost you more than some 
to start with, but long life and freedom 
from repairs make the last cost low. And 
the added enjoyment you get from your 
set, through clarity and lack of needless 
bother, will be priceless. 

In replacing a worn-out battery or when 
buying a new set, be good to yourself and 
get an Exide. 


Complete line of Exides for radio 


There is a complete line of Exide Radio 
Batteries—batteries that give uniform fila- 
ment current over a long period of discharge. 

Apart from the 12-cell ‘‘B” battery there 
are three “‘A”’ batteries for whatever type 
tube you use. The Exide for 6-volt tubes 


gives full-powered, ungrudging service. It 
has extra-heavy plates and requires only 
occasional recharging. It comes in four sizes, 
of 25, 50, 100 and 150 ampere hours capacity. 


The Exides for low-voltage tubes are 
midgets in size but giants in power. The 
2-volt battery weighs only five pounds, has 
a single cell, and will heat the filament of 
WD.-11 or other quarter-ampere tube for 
approximately 96 hours. The 4-volt ““A”’ 
battery has 2 cells and will light the fila- 
ment of UV-199 tube for 200 hours. 


The dominant battery 


On sea and on land the Exide plays an im- 
portant role in the industrial life of the 
nation. In marine radio, Exide Batteries 
provide an indispensable store of emergency 
current. A majority of all government and 
commercial radio plants are equipped with 
Exides. 

Exide Radio Batteries are sold by radio 
dealers and Exide Service Stations every- 
where. Ask your dealer for booklets de- 
scribing in detail the complete line of Exide 
Radio Batteries. Or write direct to us. 


Exide 


RADIO BATTERIES 





THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA 


In Canada, Exide Batteries of Canada, Limited, 133-157 Dufferin Street, Toronto 
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To Our Readers Who Are Not A.R.R.L. Members 


Vi 
Relay 
teurs, 
your 
Le: 
on 
fled 
aré 
the 
A « 
it 


Statior f any 


Grad 


Radi 


give u iy 


you like to become a member of the American Radio 
We need you in this big organization of radio ama- 
national amateur association that does things. From 
IST you have gained a knowledge of the nature of the 
at it does, and you have read of its purposes as set forth 
ery issue. We would like to have you become a full- 
and add your strength to ours in the things we 
for Amateur Radio, and incidentally you will have 
edition of OST delivered at your door each month. 
plication form is printed below—clip it out and mail 


1924 


y League, 


interested in Amateur Radio, I hereby apply for membership 
lio Relay League, and enclose $2 in payment for one year’s dues. 
ceive QST for the same period. Please begin my subscription 
issue. Mail my Certificate of Membership 


he following name and address. 


y 


license, if any 


hich a member 


end who is also interested in Amateur Radio, whose name you might 


write to him too about the League? penessensuscaunuaseupastnsseuurpvectesutsenesiaeisneel 


Thanks. 














SEXTON CONDENSERS 
Double Knob Vernier 

Most Compact Vernier Condenser Built. 

Furnished with 3 inch Black Bakelite 

Dial. Separate Button for Vernier Con- 

trol. Ball Thrust Bearing Insures Per- 

fect Action. 

Also Made in Balanced Types 
with Half-Capacity Switch 
Write for literature and name of 

nearest distributor. 


The Hartford Instrument Co. 
308 Pearl St., Hartford, Conn. 





ee > eee > st hates 
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21 
Stock Sizes 
Radion 


Panels | 


6x7 6x14 6x21 




























7x9 7x18 7x21 
7x14 7x26 7x48 
7x24 7x30 8x26 
9x14 10x12 12x14 
12x21 14x18 20x24 








Eliminate Short Circuits 
and Distortion 





Any panel material which will absorb 
moisture is apt to cause short circuits and 
distortion. Radion Panels are impervious 
to moisture. They eliminate most of the 
leaks of radio frequency currents where 
other materials fail. 








Your dealer carries a stock of Mahoganite 
or Black Radion Panels, Dials and Knobs. 
Experienced amateurs and professionals, 
too, demand genuine RADION. Try it and 
you will notice the difference. 


RADION 


The Supreme Insulation 


























Look for this stamp on 


every genuine RADION 
Panel. Beware of sub- 
stitutes and imitations. 





| 
| 
| 


| AMERICAN HARD RUBBER CO., 11 Mercer St., N. Y. 
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alm of a bright starry night fills us with mystery. Little did we dream 
that today, far and wide in the unknown, thousands of voices, hurled by 
‘Tey. are rushing at unheard of speed through space to all points of the 


a group there—in fact, in If you desire clearer reception, greater 
r more homes people are yolume and the elimination of howling and 
ning in on their radios, grop- ; ? : 
ir, hoping to eateh the sound distortions, install Jefferson transformers 
station. Scarcely a sound, -" your set. 
a faint noise, another ad- 
then clear and clearer comes 
rtet is singing; so clear and 
the soft gentle melody 
teners close their eyes, the 
to be in the very room with 


There’s a Jefferson Transformer for every 
circuit. 


for amplification data and interesting 
deacriptive literature 


Jefferson Electric Mfg. Co. 
425 So. Green St. Chicago, IIl. 


A cross-section cut through a receiver of the SS: 
Radio Head Set reveals the layer wound and layer insulated coils. 
Stromberg-Carlson coils are wound a layer at a time with a 
wrapping of tough insulating material between layers, and are 
used exclusively in 


Stromberg Carlson. 


Radio Head Sets 

This high grade coil construction combined 
with powerful magnets ensures permanent 
sensitivity, fine tonal quality, and enables 
these Head Sets to stand up under the 
high plate voltages now prevalent. 
Our 30 years’ experience is your warrant 
of quality and service. 
Send for booklet 1029 QST, which tells 
more about these superior Head Sets. 

Sold by dealers everywhere 

Stromberg-Carlson 


Telephone Mfg. Co. 
1060 University Ave. Rochester, N. Y. 


PYREX | |NA-ALO 


bee I 4 were first 


ev were square boxes 

LE AD-IN —~ -B. ornamentation. Like- 
wise the first dials, turned out 
INSULATOR in a_ laboratory,—had hard 
straight lines for shape. 

Beaut y is a later development. 
Na-ald dials have soft, grace- 
$3 75 ful lines which makes them 
° very Chests y , A. be 

ea n t uty an 

Complete quality. They have the right 
grip for delicate, exact tuning. 
anywhere in U. S. ALDEN MANUFACTURING CO. 


P. F. BECHBERGER & CO. ee ee ee, - nF SB 


~ 3003—4 
NORWALKE OHIO Springfield, Mass 35c, 3 for $1.00 
Dept. M 52 Willow St. 
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Tungar is one of 
the many scientific 
achievements con- 
tributed by the G-E 
Research Laborato- 
ries toward the won- 
derful development of 
electricity in America. 





GENERAL ELECTRIC 








Super-service 


Wide-awake radio fans prepare for 
clear reception of all programs by 
keeping the storage battery full- 
powered with the Tungar. For 
super-service the Tungar is used 
to recharge both radio and auto 
batteries. The result is longer bat- 
tery life and more “pep” — plus 
convenience. 

In homes with electricity Tungar 
recharges the run-down radio or 
auto battery overnight at a saving. 
Sold by Electrical, Auto-accessory 
and Radio dealers. 














NT YN 


j for if " tPF : , 
LOOK ‘ piat« 


Merchandise Department 
General Electric Company 
Bridgeport, Connecticut 





















48E~ 





ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 











MARLE 


Radio & idio Frequency 


“Th Heart of a 
Good Receiner” 


Ol dest range of re- 
E. ments. Marle 





Tra fy the weakest 
broad guencies all the 
way *s without varia- 
tion I lity. Utter ab- 
sence I distortion. To 
cet tl radio use Marle 
Tr 
S; to the latest cir- 
cuits, DYNE, SUPER- 
HET! FOUR - CIRCUIT 
TUNI DYNE, INVERSE 
DUPI uit that makes 
I transtormer. 
Type A ype A4 Type A6 
Shellt % tol Ratio 5 to 1 
Ratio 5 t Aud F Audio F. 
Aud I $3.75 $4.25 
$6.0 
Engineering 
Comapny 
Orange, 
New Jersey 
Audio F 
Type A7 
Ratio 3% to 
$4.50 Radio F 
Types 
Ri and R2 
$4.00 




















SOPUUUUATNA ANALOGUE 


YOU 


A. 
R. 


R. 
L. 
FELLOWS 





UUOUUVANAUNANN00000ODUUUUUOUUAASOOO EULA OA AAA E 


know that it doesn’t pay to buy cheap 
stuff. Roller-Smith 3%” Ammeters, 
Voltmeters and antenna Ammeters are 
not cheap, neither are they expensive. 
The prices are right and so are the in- 
struments. 

Send for Bulletin No. AG-10, pick out 
what you need and ask us to quote you. 
We'll treat you right—we’re radio fans 
ourselves. 


ROLLER-SMITH COMPANY 


16 Park Place, NEW YORK 
Offices in principal cities in U.S. and Canada 
LT a en RTD 


THQQOOOOOUUATANONUEOOUOUSOOOOUOLALAGAOOUUH AAS 


| SAUDUNNNNUTOOUULUALU400DOUUULAAASAOEDLUAAGOEOUUUAAAAOUALUUUAA AAU 


ee 





Entire Surface Sensitive 
The Reseguined penance Crystal 


ectifier 
Used all Over The World 
Hundreds of Thousands of Satistied Users. 
Has Revolutionized Crystal Radio Reception 
“THE PERFECT SYNTHETIC CRYSTAL” 
Guaranteed, Price mounted 50c 
RUSONITE CATWHISKER 14K. GOLD 
Supersensitive; will not oxidize, Price 25c 
Order from your dealer or direct from 
Rusonite Products Corporation 
15 Park Row, New York, N. Y. 





Rusonite 











RADIO “‘B’’ BATTERIES 
At Factory Prices 


Greatest radio “B” battery on market. Full number 
voltage taps; QUALITY. GUARANTEED; LOW- 
EST PRICES; brings in concerts LOUDER AND 
STRONGER ; will work on any tube or speaker. 
Order by number TODAY with check, money order 
or pay postman C. O. D. 

No. 222B 22%, volt variable, regularly $2.25. es 3 | 
No. 222A 22% volt variable, regularly 3.00.. 185 
No. 245A 45 volt,Staps, regularly 5.50.. 3.25 


AYRES BATTERY CORPORATION. Cincinnati, Oh lo 
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TUNE IN ON THE SHORT WAVE 
TRANSATLANTIC MESSAGES 


If you are having trouble getting the short wave trans-atlantic 


signals you should have a WC-5-SW receiving set. 
practical set for low-wave specialists. 


It is the most 
Built by short wave ex- 


perts the WC-5-SW eliminates the trouble which transmitting 


amateurs are having with ordinary receiving sets. 


If you are 


interested in getting better low wave results it will be to your 
advantage to investigate the WC-5-SW. Enthusiastic operators 
from all parts of the country write us praising its efficiency. 


WC-5-SW 


Built especially for Transmitting Amateurs 


The WC-5-SW is a 4 tube set. One 
stage of tuned Radio Frequency ampli- 
fication is employed ahead of the de- 
tector to make it super-sensitive. Two 
stages of audio frequency are used 
to bring up the signal strength. Uses 
any type of tubes. Gives perfect con- 
trol of audibility. Detector rectifies 
only. Uses antenna compensating con 
denser. Only two control adjustments. 
Pure negative biasing on all tubes. 
thus marked saving on B Battery cur- 


rent. Tuned Radio Frequency sharp- 
est known and most selective principle 
ever adopted. Plate potential non- 
critical. Mono-block tube socket. No 
grid plate leads on audio amplifiers. 
Audio amplification absolutely neces- 
sary when using low efficiency receiv- 
ing antenna, i.e., pnderground or in- 
door. Mahogany cabinet, piano rub 
finish. Rabbited-in panel, Split lid 
cover. The price is only $85.00. 


Write for complete description and illustrated 
folder on this practical set for low wave 


specialists. 


All transmitting amateurs will be 


interested in this literature. 


OTT RADIO, Inc. 


224 Main Street 


La Crosse, Wis. 
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Get Acquainted 


with your station 


Don’t be one of those irresponsible fellows who 
merely hook-up a set and trust to luck that it is 
going to work efficiently. Make sure that you are 
familiar with the values of your apparatus by 
intelligent measurement of each individual! part, 
circuit, etc. 


Radic Amato’ s Practical Design Data 


Th rad Packet has been especially compiled by Howard S. Pyle (U. S. 
Asst. R ctor) and the staff of RADIO NEWS to give the amateur the 


most va a that will enable him to understand the design of his apparatus i.e: 
Measurem spacity (Substitution method). Measurement of Inductance of a coil or circuit 
(Two met Measurement of Distributed capacity of an inductance. Measurement of Funda- 
mental wa f Antenna (Three methods). Measurement of Wavelength of distant trans- 
mitting s libration of a receiving set. Measurement of Effective Antenna capacity. 
Measuren tenma inductance and efficiency capacity. Measurement of Antenna resistance. 
Proper |! the D. C. Plate supply. Hartley circuit employing full wave self rectification. 
Navy sta nerative receiving circuit. Five Watt C. W. transmitter with synchronous! 
rectified A Supply source. he Reinartz tuner. A 15 Watt C. W. Transmitter. A Seas 
coil low | mitter. Wavelengths of inductance coils. Table giving oscillation constant and fre- 
uency eths between 200 and 20,000 meters. .(L. C. in icrohenries and Microfarads). 
able « stion constant and frequency, for Wavelengths between 200 and 20,000 meters. 
(L. ¢ : s and Microfarads). Antenna Characteristics. 


ned in a heavy manila envelope 50 P id 
two colors, size 9 x 12 inches. Cc repal 
AT ALL RELIABLE RADIO DEALERS OR DIRECT FROM US 


anal Co., Inc., 233-Q- Fulton St., New York City 




















NATIONAL PERFECT 
VERNIER CONDENSER 
rYPE DX 


Complete line Radio Corporation Prod- 
ucts, and popular parts for amateurs. 

Mail orders given special attention. 
Complete consultation at your service 
Sheikh ddohal add for the asking. 

’ r r 
WANARARAARAA In emergency telegraph or call 3ZW, 
W. A. Parks. 

National Electrical Supply Co. 
1330 New York Avenue, Washington, D. C. 











lenser is a thorough- Entirely New 


ecially for radio cir- A é 
pulses are a mini- / \ Principle 


Premier 


sama at | (ACNE micROSTAT 


a minimum phase 


»ositive ye »per- T 
i pe ive et ope Trade Mark 
et smoothness. It 


obtaining sharp Super-Vernier 


gnal strength be- : Rheostat - 
it in inferior ap- $3 00 Two windings in parallel—one 6 ohms 
° other 40 ohms Absolutely noiseless. 


Mf and worth it Infinite control Handles any tube. 
rey me a ty Mt Cap. 3 amp. Bakelite molded. Silver etched dial. 


The finest detector tube rheostat made—bar none. 
ainst defects in ma- LET US PROVE IT. Fully guaranteed. Ask 
, your dealer. Get our Free Bulletin No. 92 
NAL COMPANY, INC. 


rers Established 1914 Premirr Eleririr [ompany 


dge, Mass. 
3811 Ravenswood Ave., Chicago 
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HE name Magnavox ona 

| Radio Reproducer stands 
for the most careful work- 
manship, highest quality of 
material and also for a funda- 
mental operating principle 
utterly distinct from that of 
ordinary “loud speakers.”’ 








HE Magnavoxelectro-dynamic 

principle obviates the need of 
any mechanical adjustment to reg- 
ulate the air-gap or change the 
position of moving parts. This fam- 
ous principle of operation permits 
theuse of anelectricaltone control. 
This control directly affects the 
character of the electrical circuit 
which creates the sound, control- 
ling the sensitivity of the instru- 
ment and also its volume of repro- 
duction. 
Moreover, this electrical control 
produces a great saving of current 






















The base of the new 
model Magnavox Repro- 
ducer R3, showing tone control 





Important features now offered in 
Magnavox Radio—the Reproducer Supreme 


(already reduced in the new R3 
and R2 to a maximum of .6 am- 
pere) for, by its action, the current 
value can be reduced to a mini- 
mum of .1 ampere. 

The new Magnavox electro-dyna- 
mic Radio Reproducers R3 and 
R2, in fact, are equipped with the 
first true sound controlling device 
ever designed. See them at your 
dealers and write us for catalog. 
THE MAGNAVOX COMPANY 

OAKLAND, CALIF. 
New York Office: 370 Seventh Ave. 


Perkins Electric Limited, Toronto, 
Montreal, Winnipeg, Canadian Distributors 
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Areal 
balancing 
condenser 


fected Shamrock Bal- 
lenser practically 


i lew r 
al 


eliminat apacity. This and 
other atures—makes this 
coupo! wizard of efficiency. 
It per to balance a_ set 
with « cision. Makes your 
work tl f factory experts. 


a ae 





RSE ceKLEETEREEA 


SHAMROCK 


FREQUENCY KIT 


} oe! Race brequeacy arast 


a5) SH \MROCK 2 











amrock Kit $20 


balancing con- 
Shamrock air core 


The 
—, 


ubove 


transfor n U.S. Tool conden- 
ser ‘ ve Shamrock feature. 
Ir your dealer's today. 
i } k, send us the coupon 
be n 
SHAM MANUFACTURING CO. 
314 W bas ewark, 





IMPROVED AND PRACTICAL 


SUPER-HETERODYNE 


“The Rolls Royce of Radio” 


The improvement worked out by our Chief Radio 
Engineer and his staff has definitely established 


the superiority of our Super-Heterodyne because: 
1. It is easy to control. 
2. It has only two dials for tuning (which can 


be calibrated). 


3. It employs a tuned intermediate wave am- 
plifier—so 

4. It is more selective and more sensitive than 
other S.H. sets. 


5. No potentiometer is used, thereby eliminating 
a very critical control. Moreover 


6. Balancing of tubes is entirely unnecessary, 
and 

7. Filament control is not at all critical. 

8. Regeneration and oscillation on intermediate 


wave amplifier is controlled by a small feed 
back condenser that can be permanently set 
at most sensitive point. 


9. Tuned plate system at the first tube gives 


additional Short Wave Radio Frequency Am- 
plification. 
10. Any regenerative or Radio Frequency tuner 


may be used with the oscillator and inter- 


mediate wave amplifier. 
A complete description of this improved circuit 


appeared in the New York Evening Mail Radio 
Magazine of January 19, 1924. A copy of this 
editorial will be sent FREE on request. 

Every part needed is included and $75 
Each part is absolutely guaranteed. 


The Famous 8-Tube Set 


built in a beautiful piano finish solid 

mahogany cabinet. Unconditionally 1] 0 
guaranteed for one year 

When ordering by Mail Include Postage with Order 
Atlantic & Pacific Radio Co. 


223 W. 34th St. New York City 


All parts for this 
8 Tube Set 














nd no money 
Shamrock M 








314 W. Ma Newark, N. J. 

f money refunded if the 
Free tory, gives you a free 
tria period of time. 
Gentler paid one Shamrock Kit, 
upor will pay postman $20. 
Name 
Address 
a Eee 

Shamrock for Selective Tuning 


A ERERA AY 3 P 
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Guaranteed Head - Sets 


“ ED-HEADS” are guaran- 
teed radio phones. Yourun 
no risk when you buy them, 
Money back if, after 7 days’ 
trial, you're not satisfied that 
they're the best receivers on 
the market at the price. Why 
not act right now and get a 
pair? It'll mean getting the 
maximum from broadcasting 
from the day you put them 
into use. 


ED-HEAD 
ADIO--— 
ECEIVERS 


NOW READY 
The new "24 Model F The new ““Red-Head”’ Jr. 
$6.50 Exmpicte | $5.00 dompicte 
“Red-Heads” sent prepaid on receipt of price if 
you are unable to get them at your dealer's. 


The NEWMAN-STERN COMPANY 
Dept. 08 Newman-Stern Bldg. Cleveland 























NOT CLAIMS — 
JUST FACTS! 


THORDARSON 
Super 
Transformers 


AUDIO 
FREQUENCY 


314 to 1 RATIO 
6 to 1 RATIO 


Every manufacturer claims that his product is the “best” in the world. But 
the quality of scientific apparatus is not a matter of claims and opinions, but of 
facts. 

CUTTING & WASHINGTON 
KENNEDY 

ZENITH 
are the names that rank supreme in the receiving set world. The superiority of their 
apparatus does not depend on opinion, but is the result of careful construction and 
scientific selection of parts. All three use the Thordarson Super Audio Frequency 
Amplifying Transformer, for, after exhaustive tests, it was found to be the most 
in keeping with the high quality of their sets. 


AMATEURS READ THIS 


McMillan, preparing for his North Pole expedition, sought the most efficient and 
durable radio equipment obtainable. His engineers specified Thordarson transmis- 
sion equipment because Thordarson can be relied upon for serviceable distant trans- 
mission. 

When selecting your apparatus bear in mind the choice of these experts. 


JHORDARSON 


ELECTRIC MFG C0. 


CHICAGO — ILLINOIS 
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We Thank You, Mr. Cockaday, For This Compliment ! 





tance coil; 


na fixed condenser, 


/ HOW TO BUILD AN AMATEUR TRANSMITTER 


*By Laurence M. Cockaday, R. E. 
Cost of Parts: about $150.00 
Transmitting Range: about 25 miles 


HERE ARE THE ITEMS YOU WILL NEED— 
K—Federal paper condenser, No. 58-B, 


0015 mfd. 


standard make of high-volt- 
mica condenser can be used in 
of the home-made one); 


.0008 


ondenser, 


mfd. (Not 


sl, a .0005 mfd. can be used): 


Leonard 


resistance, 


7,00¢ 


filament rheostats (resistance 
to suit tubes used); 


omb coil, size L200, used as a 


frequency choke; 
tubes, 


vacuum 


either VT-2 


UV.-202 tubes can be used; 
double-coil iron-core choke, 1¥¢ 
150-milliampere 


carrying 





L—General Radio 


M—Century buzzer (H 
— jack 
O—single-turn modulating loop wrapped 


p-coumnenitien el; 


cabin 
ESCO 350.VOLT MOTOR GENERATOR; 
DPDT starting switch, 25-ampere carry- 


2 mfd.; 
hot-wire ammeter, 


scale reading from 0 to 2.5 — 
(for mounting -! Sront of pane 


; 
(well insulated 


type) 
tly around inductance coil Aj; 


two switch levers; 

eight binding ts; 

twenty switc points and four 
—. stops; 


ing capacity; 
connection wire, solder, etc. 








TRADE 


STREET, 


Pioneers In Developing High Voltage Wireless Apparatus 
“POPULAR RADIO”— 


t by permission of 


ESCO 
FOR QUALITY 


ELECTRIC SPECIALTY CO. 


MARK 


STAMFORD, CONN., U.S.A. 


March, 1924 Issue 

















aulAMERIcay 


LONG WAVE 










UENCY QRANSFORMER 


Designed 


Amplifying 
only after 


RADIO FR 
4,000 to 10,000 Meters 
} to 30 K.C.) 
Suitable radio frequency circuits 
such as R ne, Ultradyne, etc. 
by the who created the celebrated 
All-Amer li and Power 
Transf mn the market 
long and Again All-Americans lead. 
RAULANI! MFG. CO. 
2650 Coyne Chicago 
Windings erican 
extremely lio Fre- 
capacttar Trane- 
properly ¢t to 
ed and of 
pregnated and 
Housed ir < 
handeon ee 
nickel « ¢ elded to 
shell f a tf ewnte 
phys yu pl 
agn Le ? 





















ALL METAL COVER 








EASILY a 


MOUNTED 


SPECIALLY ADAPTED 
FOR REFLEX WORK 


THE “LINCOLN” ENCLOSED 
FIXED ADJUSTABLE DETECTOR 


New. Wonderful. Fans wildly enthusiastic. 
Kills your reflex troubles. Brings in distant 
stations loud and clear. Price only $2.00. Ab- 
solutely guaranteed for one year. Ask your 
dealer or write—today. Jobbers and dealers: 
wire or write. Mention this ad. Address dept. K: 


LINCOLN MFG. CO. 
Los Angeles, Cal. 




















Fabricated steel masts, the self-supporting kind. 
The most beautiful masts to be found. 
job for supporting antenna properly. 
equipped with cable and mast-head 
guys, no platforms, 
Patents pending. 
your antenna. 





RADIO MASTS 


The best 
Each mast 
pulley. No 
no necessity for climbing up. 
Write for prices and describe 


WHITTLESEY ENGINEERING CO. 
Cleveland, Ohio. 
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CARDWELL 
CONDENSERS 


Code Capacity Number of List 
Number Plates Prices 


141-B .00025 11 $4.25 
152-B .00035 17 4.75 
123-B .0005 21 5.00 
137-B 001 4] 6.00 
*147-B .00043 43 15.00 


*Double spaced, (8000 volt minimum breakdown), Transmitting 
Condenser. 


CARDWELL 


Audio Transformers 


124-B Audio Frequeney Transformer, First Stage (ratio approx. 
9 to 1) $5.00 


139-B Audio Frequency Transformers, Second Stage (ratio ap- 
prox. 4.8 to 1) $5.00 


Order through your local Dealer 


THE ALLEN D. CARDWELL MFG. CORPORATION 


81 Prospect Street, Brooklyn, N. Y. 
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-ATTENTION AMATEURS!! 


at Greatly Reduced Prices. 


ARTICLE LIST 
Power transformer 750 Watts $38.50 
Power transformer 325 Watts 25.00 
Filter Reactor 160 Mills 11.50 
Filter Reactor 300 Mills 15.75 
Plate Circuit Reactor 5.75 
Chopper Wheel 7.25 
Magnetic Modulator 9.50 
Magnetic Modulator 12.00 
Magnetic Modulator 17.00 
Filament Rheostat (for large transmitting 

tubes) 10.00 
Transmitting Condenser 9.00 
0-2.5 Radiation Meter 6.50 
0 -5 Radiation Meter 6.50 
RCA Mesco Key 3.00 
Antenna Series Condenser (tested for 

10,000 volts) 10.00 


Faradon Condenser (750 volts 5 MF) 
Faradon Condenser (1750 volts 5 MF) 
Rheostat 33 OHM 

Rheostat 6 OHM 

Potentiometer 200 OHM 

RCA Marconi 18” Micarta Insulators 
Westinghouse TYPE SA Lightning Switch 
Western Electric 50 Watt Tubes 

Western Electric 250 Watt TYPE I Tubes 
Kenotrons No. 217 


383 


Corporation of America Transmitting Material 


OUR 
PRICE | 
$25.00 


al 
~ 
S83 


bSS Besse Seeeee 


SSRee33 


20.00 


ity of CW and 500 cycle transmitting material on hand at very 
lso expect a lot of 0-500 0-250 Milliameters and 0-1500, 0-1000 


TROY RADIO CoO., INC., 


shn’s Place, Brooklyn, New York City. 


Telephone Decatur 6139 J 
























—and 
conden 
delibe: 


choice 


Vernie 













Ask you 


Broome 





AMSCO PRODUCTS, Inc. 
sfayette Sts, New York City 





it comes to selecting 
there is no need for 
Of course, the 








1AW TPON 
2CFB 


3BA 


1RRM 














(Twice actual 


Chec 
1202c W. Oregon St., 








exacting—accurately 





“RADIO CALL PINS” 





wrmr 17E 2AX 












size) 


Put Your Call In Gold On A 50 Watt “Bottle” 


ins FB 


M0. or R. C. BALLARD, 9FZ or money 
back 


ic 
Urbana, IIl. 














tly adjusted, afford a 
low minimum ratio. 

















no iron used in any 
part of the condenser. 


or write for complete literature 






Box 563, 













Power Vacuum Tubes 


Your Repair Work Solicited 
GRAY AND DOANE 






Orange, Texas 
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TYPE PI TYPE PX-3 TYPE PX-2 


Handy Instruments for Everyday Use 


Do you dig things out for yourself? Are you a man who likes 
to charge your own battery, know how your radio set operates 
—one who enjoys experimenting a little with electricity? 


How would you like to have a meter to enable you to charge 
your battery correctly—an instrument that will save you money 
on your radio tubes, and is just the thing for amateur experi- 
menting? How would you like to have one instrument that 
can do all this? 


You have your choice of a PI, PX-2, or a PX-3 instrument. 
You can put them in your pocket. 





PX-2 and PX3 instruments operate on the same principle as the 
larger and higher priced instruments and are extremely ac- 
curate. Shocks and vibrations have no injurious effects. The 
cases are of acid-resisting composition, making them particular- 
ly desirable for battery testing. 


PX-3 has an external zero adjuster, two ranges of readings and 
other refinements. It is larger than the PX-2 and, because of 
its larger dial and mirror scale, can be read with greater ease 
and accuracy. Both PX-2 and PX-3 can be furnished for radio 
high-frequency work. 





Where high accuracy is not required, the PI instrument has a 
wide range of applications. It operates on a much simpler 
principle and is very rugged. The zero-center scale arrange- 
ment makes this instrument especially suitable as a polarity 
indicator. 





Westinghouse Electric & Manufacturing Company 
Newark Works Newark, New Jersey 


Westinghouse) 
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STA-RITE RADIO 
BATTERIES SAVE YOU607. 


And Guarantee You in Writing 2 Years of Better Battery Performance 


(ITE RADIO BATTERTES are made especially for Radio and the big saving is made possible 

« direct to you instead of thru distributors dealers etc Boxes are made of oak finished 

\howany and the plates very thick and will give a steady discharge over a long period. No 
ims, Jusi good honest battery value. 


TRY TO BEAT THESE PRICES 
2 Volt for W. D. a . $4, 00 6 Volt 60 Amphr. - 






$ 7.50 






acntntivie” OQ 2 abee 
olt for BYot 100 “ « ’ 
Tubes - 7.00, 'eYot i200“ - 12.10 






> STORAGE 
RADIO B. ST 6 Volt 150“ « 


Case of 12 Celis 24¥. - 4.90 6 Volt 200 “ ° 
Get Yours Today — NOW — Send No Money 


The batteries are fu!ly guaranteed In writing and shipped subject to examine ation 
on the day your order Is received You pay on dei'very or deduct 5 per cent if fu 

cash accompanies order You may deduct 10 percent if twoor more are rdered 
at one time 


STA-RITE BATTERY CO. 





14.00 
17.00 













LOUISVILLE, KY 





“DEPT.13" 








NEUTRODYNE 


with b ed and engraved panel. 
Every build this set is included 
as follow 


oe %; $2595 





NEI 











Durable 
Always Reliable 


Accurate 
Compact 










































Mou Neutral a|- ENCLOSE POSTAGE End Plate of Celoron 
with Bakelite Sockets, One 20 - : 
os m Bbeostat, Two obietd. Low Dielectric Losses 
Cond 006 , 00025), 1 
Tul Me x . Binding 100% Guaranteed 
ost 18 ar, 2 engths " 
nee Soe oe USE Vernier Cap. .00057 Mfd. (24 Plate) 
gra r with complete and or 
Sheet, 1 Print for Plain Cap. .00055 Mfd. (23 Plate) 











For 


Superheterodyne Superdyne Inverse 
Duplex New Four Circuit Tuner. 













to be the best 
irrespective of price. 
WING NEWS ITEM FROM 
snd COMMERCE’’ 


We 


qualit buy, 


parts 








other 
leading 


Condensers of Recommended Capacity for 
known Circuits are also carried in stock by 
radio retailers 











READ 




























At e objection has been Write for RBeoklet 
vas one of the oldest : 
he substantis s 
‘ rhe this about. U. S. TOOL COMPANY, INC. 
























The A Radio Company set its 112 Mechanic St., Newark, N. J. 
tec? work ipon this pro- 
r trodyne set to be sold 
he radio world, as a 
ed the announcement 
a ai tees || RADIO PANELS 
ple iyne set, the “Set of ; 4 
H ncredibly low price of Cut exactly to size and a guaranteed 12 hour 






shipment. \” thick .01%¢ per square inch. 4” 
























RADIO INSTRUMENT & PANEL CO., 564 W. Monroe St., 


thick .01%¢. Made of the highest grade black 

r . . fibre. This material possess electrical strength 

Atlan & Pacific Radio Co. of 200 volts per mil, is inexpensive, unbreakable. 
223 W New York City =i work and takes a fine finish. We pay 


Chicago, Ii! 





ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 














Voir: 


TRACE MARA 


Pat. Appl'd for TONE FILTER 
An Old Principle—With A New Application! 


Would You Like To— 
Lengthen the life of your headset or loud speaker? 
KNOW that your head set or loud speaker is always properly 
connected? 
Use your headset as a loud speaker without injuring it? 
Remove the inherent rattle from your loud speaker? 
Improve the articulation of your headset or loud speaker? 
Use less current from your B Battery? 
Insure your headset and loud speaker against injury from ex- 
cessive B Battery voltage? 
ALL OF THE ABOVE ARE POSSIBLE WITH THE VOLT-X FILTER. 
Leading Engineers have approved it; some of the most expensive re- 
ceiving sets and loud speakers include the principle; every set should 
have a Volt-X Tone Filter. Price $2.50 


tr 


4 ‘ Range—!,, —to 15 megohms 


Once Set—it “stays put’”’ 
Operation smooth—Resistance unit cannot 
wear or tear 
Metal Case 
Compressor 
Insulating Bushing 
Metal Cap 
Compression screw 
Screw Cap 
Steel ball 
Insulating thrust plate 
Resistance unit (tubular) 
Ball follower. 
Price $1.00 


Sold—Through The Jobbers—By 


BURTON-ROGERS CO. 


26 Brighton Ave. Boston, Mass. 
Distributors for 
HOY T—Radio Peep-Hole Meters 
“B” Battery and Dry Cell Testers 
Switchboard Meters 





| | Ball Bearing—Variable Grid Leak 








SOWNM OS oN 


—_ 
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A practical, 
authoritative book on 





RADIO 


s Price only $ 


Con "HARRY F. DART, ‘LE. 
F the Western Electric Co., 
_ Army Instructor of Radio 


lited by F. H. DOANE 


VE r of the American 
HK} R League should have a 
copy of C. S. Radio Handbook. 
Price Written, compiled and 
edited tical radio experts of 
natior tion. A handy refer- 
ence ill help you improve 
youl i receiving apparatus. 
Ex eration of dozens of 
circuit with interesting ex- 
peri this list of contents: 
dynamic electricity, 
elect y, electrical measuring 
don netism, circuit effects 
nd ts, condensers, coupling, 
aerial systems, wave- 
se, direction finding, bat- 
types, generators and 
devices, detectors and 
relays, phones and mi- 
cror filters, commercial receiv- 
ing lae, symbols and defi- 
niti ations, etc. 

to-day with $1 and get this 
tadio Handbook. Money back 


— s. 


PONDENCE SCHOOLS 
ranton, enna 
ase send me—post- 
S. Radio Handbook 
| am not entirely 
wok within five 
my money 




















HEATH’S 


Radiant “ Condensers 


A condenser short circuited will create 
no end of trouble. Better to think of the 
plates first and buy a Heath Radiant 
Condenser, with the PERMANENTLY 
F-L-A-T Plates. Write for Interesting 
Booklet and Name of Nearest Dealer. 
MICROMETER VERNIER 
LIST PRICES 
Vernier Type 
All including 2%” 
dial and knob. 
13 Plate, $5.00; 25 
Plate, $5.50; 45 Plate, 
$6.50. 
Plain Type 
Mfd. Cap. 
11 Plate approx. 
0.00025—$2.30 
17 Plate approx. 
0.00035—$2.55 
23 Plate approx. 
0.0005—$2.90 
43 Plate approx. 





0.001—$3.30 
Genuine Condensite Dials 65 cts. Extra. 
Jobberas and Dealers: Write Immediately for 


Proposition. 


HEATH RADIO & ELEC. MFG. CO. 
207 First “= Newark, N. J. 




















C.C. ENDLY 


% WARRANTED 
Audio Transformer 
MTD. $2.00 UNMTD. $1.45 


10 Days Money Back Guarantee 
Dealers Write 
22 Sturges Ave. 
MANSFIELD, O. 








C 


Mexico, 
fornia, 
C 

due to simplicity 
tuning control. 


novice. Dry cell tubes may be used. Complete 
understandable instruction, full size panel layout, 
———— photo, etc. Postpaid, 25 cents; stamps 
accepted 


Box Q- 117 VESCO RADIO SHOP Oakland, Calif. 


2650 MILES 
IN ONE TUBE, Broadcasting from Atlantic Coast, 
Canada, Cuba and Hawaii, heard in Cali- 
by users of the CROSS COUNTRY CIR- 
Atlantic Coast users hear California, Range 
of set and operation by one 
Easy and cheap to build by any 


UIT. 











! 


supplies from us. 


P. O. Box 472 











HUNDREDS OF RADIO FANS 


Are saving money by buying their radio 


Send stamps for large radio catalog. 
24 HOUR SHIPMENT 


THE CUT RATE RADIO CO. 
Newark, N. J. 














Genuine 
Western Electric VT-2 Tubes 
$7.45 
Send 10¢ for copy of new 48 page 

RADIO CATALOG 


CHICAGO SALVAGE STOCK STORE 
509 S. State St., Dept. Q-6 Chicago, Ill- 
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Dubilier Condensers 


Standard for Radio Transmitters 


Krys 


Type 577 and 580 condensers are recognized as 
standard equipment for Low Power Tube transmit- 
ters, and Precision instruments because of their ac- 
curate, permanent capacity and low loss. 


Capacity in mfds. Voltage Capacity in mfds. Voltage 
.00025 1000 .001 5000 
.0005 1000 .002 5000 
.001 1000 .005 2500 
.002 1000 01 2500 
.005 1000 .02 2500 
.0075 1000 .0003)These 3 capac- 

.01 1000 .0004 sities combined in; 5000 
.0005/one condenser 


Complete information will be supplied on request. 


DUBILIER CONDENSER AND RADIO CORP. 


42-50 WEST FOURTH STREET, NEW YORK 


DUBILIER DEVICES 
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HAM-ADS 


Six cents per 


Name and 
initial cour 
received by 


month's iss 


A “B” BATI 
OF FULL—O 
YOU A LIFI 
100 VOLTS 

CELLS $19.0 


COVERED CABI! 


LARGEST ED! 
SOLID NICKI 


HARD RUBBE! 


EDISON ELE‘ 
SEALING Ol! 
CRATED FOR 
15c EACH “ 
JUMBO COLI 
CHARGERS & 
ANNEALED 
WRAPPED, 
BOTTOMED 
(NOT PLATE! 
CONNECTORS 
HARD RUBB 
EDISON ELF 
CAN $1.50. Pt 
ELEMENTS 
DRILLING EA 
SOLID PURE 
MENTS 4¢ PA 
3 POSITIVES 
CAPACITY UD? 
WIRE 10 A 
HICAPACITY 
DRILLED AN 
AND ASSEM 
TRANSMITT 
FOR 250 W 
CELL OF 
BOTTOMED 
ALL PARTS 
3000 MILLIA) 
& G CELI 
MURPHY, RA 
CLEVELAND 


A BRIGHT AN 


THE SUN, N 
THE SIGNAI 
TRACK FOR 
ING. NO. 12 
WIRE STAY 
WITH AGE 
ANCE OF AN 
HANDLE, DOE 


le FOOT PRE! 


LET EM FOO 
GENUINE OH 
INSULATOR 


$1.50 PREPAII 


BUSHINGS 
SHIELDS $1 
ON OBs & A 
ER PUNCHI? 
EVERYTHIN 
8ML, 4837 | 


RUBBER STA 
gram and R 
Stock Post ‘ 
Carolina Pr 
Carolina 


WHILE TH 
formers ' 
each side 
with cents 
factory : 
money bact 
, Mans 
NAVY TYP! 
plete Ime 
power amp 
switchboard 
and phone 
with Edison 
S. Miller 34 
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rd per insertion in advance. 
must be counted. Each 
ne word. Copy must be 
of month for succeeding 


E NEW CLOSING DATE. 


ITH A CONSCIENCE—BUILT 
DISON ELEMENTS TO LAST 
54 VOLTS, 42 CELLS $8.50, 
LS $15.00, 130 VOLTS, 102 
VOLTS, 117 CELLS $22.00. 
1F FUMED OAK ASSEMBLED, 
EMENTS WIRED WITH PURE 
NON—FLOATING PERFORATED 
ARATORS & BANDS, GENUINE 
VTE (THATS NO LYE), WHITE 
r TUBES FELT PACKED, 
SHIPMENT. CELLS ALONE 
ARD COLLOID RECTIFIER $2.00 
$3.00 TUNGAR HIVOLTAGE 
I INSTRUCTION SHEET 50c. 
TEST TUBES INDIVIDUALLY 
Me, 1” 44, 1%" x 7” To (FLAT 
UREST SOFT DRAWN SOLID 
NO. 20 NICKEL WIRE FOR 
)OT PREPAID. PERFORATED 
PARATORS ‘ec. GENUINE 
YTE (THAT‘S NO LYE) 5hbb. 
TASH 80c lb. TYPE A EDISON 
CIALLY TREATED TO MAKE 
DRILLED 7c, WIRED WITH 
KLE 10¢ PAIR TYPE G ELE- 
POSITIVES 1 NEGATIVE 5¢, 
,ATIVES 8c, SAME IN HIGH 
RILLED AND CUT READY TO 
RTS AND SOLUTION FOR 
. SAME WITH ELEMENTS 
READY TO WIRE 19c, WIRED 
tc A CELL. GREAT FOR 
WER AMPLIFIERS, SUPERS. 
AND SUPERS—A SUPER 
EMENTS IN 1%”%x7" FLAT 
ONTAINER, SOLUTION AND 
TO WIRE 30¢, D > 
UR CAPACITY. 
SUPERCELL 385c. FRANK 
MI 4837 ROCKWOOD ROAD, 


INY AERIAL, GLISTENING IN 
Y ATTRACTS THE EYE, BUT 
WELL. PROVIDES A CLEAR 
SIGS. BOTH COMING AND GO- 
D COPPER ENAMELED AERIAL 


W, DOES NOT BECOME BIRTTLE 
WEST HIFREQUENCY RESIST- 


RIAL WIRE LD. EASY TO 
WRAP AROUND YOUR NECK. 
TO YOUR STATION. DON‘T 
NOTHING JUST AS GOOD AS 
5S CO. PORCELAIN ANTENNA 

* (GLAZED ALL OVER) 


TAND : . PULL. eo 


. REQUESTED. CORO 
ACHED. SNAPPY SHIPMENT 
ILICON STEEL TRANSFORM- 

(NO CUTTING TO ORDER). 
THE TRANSMITTER. RADIO 
OD, CL EVELAND, O. 


large call letters 50c; Radio- 
ram blanks 25c per hundred, 
hundred. .Send us your orders. 
Stamp Co., Wilmington, North 


\ few 50 watt power trans- 
S watt tubes. 375 volts 
Filament winding 10 volts 

money order. .If not satis- 

thin ten days and receive 
gh! C. C. Endly, 22 Sturges 





transmitter and receiver com- 
ne and transmitting cabinets, 
speaker, two enerators and 
ntrol box, 5 VT1 and 3 VT 2 

$150 without batteries. $225 
Batteries and Tungar charger. 
Avenue, New York. 


EMPIRE CLOTH me. INSULATING TEAS NEW 
TRANSFORMER UARE YARD F 
$1.00, QUARTER oor, FO RTH EDITIO 

RADIO CALL BOOK JUST OFF THE PRESS, WRITE 
FOR YOUR COPY, PRICE 50¢ PLUS POSTAGE ONE 
POUND. ARE YOU USING HEISING IN YOUR 
FONE SET? WELL YOU NEED A REAL HE CON- 
STANT CURRENT CHOKE, GET AN ACME DOUBLE 
COIL 1% HENRY 500 MILLI $8.00 MAGNET WIRE 
No. 10 C 55¢ LB. No. 12 DCC 60¢ LB. No. 15 
DCC 65¢ LB. AS MUCH OR AS LITTLE AS YOU 
WANT. EQUIP YOURSELF WITH THE “BEST” 
ANTENNA, PUT UP SOME No. 12 SOLID COPPER 
ENAMELED SELLS FOR i¢ PER FOO!1. AND HAVE 
DONE WITH THE HIGH RESISTANCE RADIATION 
SYSTEM. ENAMELED WIRE AND OHIO BRASS 
INSULATORS WILL PUT YOU IN A CLASS BY 
YOURSELF. O.BS SELL 5”AT 75¢ AND 10” AT 
$1.50. ALUMINUM??7?77??? HECK YES, LOTS OF 
IT. SAYS 5SAJT—BY USING YOUR CHEMICALLY 
PURE ALUMINUM AND SHEET LEAD, MY NOTE 
ON CW SOUNDS LIKE B_ BATTERY PLATE 

ALUMINUM SELLS FOR 


Q ° 
ORDER, WE GIVE REAL SERVICE. 
HAM STORE IN THE FIFTH DISTRICT. 
WORTH RADIO SUPPLY CO., 104 EAST 10TH ST., 
FORT WORTH, TEXAS. 





MAGNAVOX RS3 or MI. Latest nationally advertised 
reproducers. .List $35.00 Introductory $25.00 The 
factory sealed carton is your guarantee. Radio Central, 
Dept. Q, Abilene, Kansas. 





$12.EACH takes Ohio or Wagner 110 volt sixty cycle 
eighteen hundred R.P.M. motors built in \% H.P 
frames. Can be used as power motors. Type G. 
Edison elements per pair 3¥e¢ Highest quality i” 
x 6” test tubes $3.00 gross . Perforated hard ru 
separators 14,4c. No. 20 99% pure nickel wire $1.50 
per hundred feet. 25% off on 4 new Acme ¥2 and 
K.W. Plate transformers. Kimley een Company, 
Inc., 2665 Main S St., _Buffalo, | N. 


RADIO GENERATORS— 500 Volt 100 Watt $28.50 
each Battery Chargers $12.50. High Speed Motors, 
Motor-Generator Sets, all sizes. Motor Specialties 
Co., Crafton, Penna. 





SELL: Grebe RORN, forty dollars; CR3 and RORD 
Amplifier, hundred dollars; Magnavox, twenty 
dollars. A. W. Hynds, Seward, N. Y. 


WANTED: All A.R.RIL. members to know that we 
have a complete stock of radio rts and give mail 
orders special attention. Write phone or wire. Hard- 
sees Mfg. Co., Radio Division, K.F.J.L., Ottumwa, 
owa. 





FIFTY ASSORTED FLAT HEAD solid brass machine 
screws, nuts, washers, copper lugs, 50c. Eight 
initial binding posts, set G0c Twelve nickeled bind- 
ing posts 50c. All three items $1.50. RADIO LIST 
for stamp. All prepaid. Stamps accepted. Kladag 
Radio Laboratories, Kent, Ohio. 





FOR SALE: Grebe CR3, 3 circuit long wave tuner 
and RORD, 100 Watt transmitter with transformers 
and rectifier. Write for quotations. 9YAK, Yank- 
ton, So. Dak. 


CALLS HEARD POSTAL CARDS (for DX reports) 
Send $1.00 with your name, address and call letters 
for 100 ($1.75 for 250) printed report postal cards 
with large red call letters. Complete form for de- 
scription of your station, etc. State if member of 
A.R.R.L. Cards also printed to order—prices on ap- 
plication. Twenty-four hour service. Samples of 
our complete line of cards, radio stationery, etc., on 
request. Printed by 9AVO, member A.R.R.L. Radio 
Print Shop, Box 582, Kokomo, Indiana. 





SELL—Kennedy type 220 Receiver and type 525 Two 
Stage Amplifier $125.00 f.o.b. Middletown, Conn 
Cecil Wm. Kieft. 


WESTINGHOUSE RC—Absolutel new end guaran- 
teed in perfect condition $85.00 Edith Larson, LeRoy, 
Minn. 


WANTED: Loud speaker and storage battery or 
radio receiver in exchange for $60.00 equity in La 
Salle Industrial Management Efficiency Course. 
506 Austin Ave., Abingdon, Il. 
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QSL CARDS 500 POSTAL SIZE PRINTED IN BLACK 
INK WITH LARGE RED CALL LETTERS $4.00: 
500 GOVERNMENT POSTALS $8.50. NOT OVER 
TEN LINES CASH WITH ORDER. BY A.R.R.L. 
MEMBER. CURTIS, 1109A EIGHTH AVENUE, 
FORT WORTH, TEXAS. 


HAM BARGAINS ONLY, from 3BOV! CW & Fone 
Transmitter, reaches 1000 Miles using One 5 Watter. 
Set with Tube, $20; Rotary (6V) Spark Gap _ with 
Motor, speed as 4, horse $5; Large Wound CW In- 
ductance $3; 2 New VT2 Tubes $6 each; Battery 
Charging MG Outfit $20; Radio MG Set $25; 2 Filter 
Condensers 1 MF $1 each; Key $.50; 3-142.V. Mer- 
cury Tubes, $3.25 each New; Brandes 50,000 Ohm 
Navy Headset $5; Detector & 2 Step Amplifier-In- 
closed $20; Ultra Audion Tube Set $7; Varicoupler 
Mounted $3; Chelsea Dust Proof 43 Plate Condenser 
$3; 3 DX Radio Frequency Transformers for HAM 
Meters, with Base $4 each or 3 for $10; 3 Amsco 
Compensating Condensers $2 each or 3 for $5.00. 1” 
Radio Spark Coil $2. Minor Apparatus also including 
Tait & Kent Dials; Honeycombs with Mtgs; Switches; 
Rotors; Stators; etc. at Great Savings. .S. Strobel; 
3923 N. 6 St., Phila, Pa. 


GREBE OUTFIT NEW, Cr 3—$40.00. Rorn tuned 
radio frequency $40.00; Rord detector, two audio with 
tubes $60.00. Osborne Conrad, Stillwater, Minn 


FOR SALE—4EL’S complete transmitter. Two fifty 
watt tubes plus sockets, $38.; Plate transformer, 500 
watt 3000 volts, variable, $20; Filament transformer, 
300 watt $10; Jewell ammeter, $8; Voltmeter, milli- 
ammeter, both $8; 7 IMfd., 1750 volts condensers, 
$1.50 each; home-made (50 Henry) choke, $6. L. 
Hahne, 8 West 43 Street, Savannah, Ga. 

WANTED: Grebe RORK amplifier. Ernest Thornhill, 
Muncie, Indiana. 


SELL: 
two .004 mica condensers, $25. 
St., San Diego, Cal. 


BUY TRANSMITTER: CW and Phone. Must be in 
Al condition and worth the money. R. B. Hannah, 
Lorenzo, Tex. 


900 cycle 200 Watt generator, transformer, and 
Andert, 2017 Market 


LARGE SIZE: Edison Elements, 
4¥a¢ pair, Original Separators included. 
Springfield, Mo., Route 7, Box 841. 


3¥e¢ pair, Drilled 
John Evans, 


FOR SALE 
Write 9BUJ 


U.S.N. COMBINATION RECEIVER TRANSMITTER: 
Cutting and Washington boat set in brass bound 
trunk Cost Government $800. Ideal for experi- 
menters Price $95 M. Applegate, 1010 Bergen St., 
Brook.yn, N. Y 


Fifty Watt, Panel Mounted Transmitter. 


FOR SALE 
motor $30. 


2 KW, 500 cycle Generator $60, 1 HP 
2cuIl 

UV216 KENOTRONS—New $6, Used $4. SAND. 
MASTER RADIO CODE in 15 minutes. Ten word 
speed 3 hours. Our students made these world re- 
cords. Previous Failures who tried all known methods 
have thanked us for License. To hesitate kills speed 
To master Code our way kills hesitation; gives speed 
Code instructions that instruct only $2.00. Infor- 
mation free. Dodge Radio Shortkut, Dept. SC, Mama- 
roneck, N. Y. 


WONDERFUL BARGAINS IN RADIO APPARATUS 
We are closing our resident radio school and are dis- 
posing of its entire apparatus at these amazing re- 
ductions: One $80 Grebe Type C.R8., 150-100 Meter 
Receiver, now only, $40; One $25 N.R.I. Single Circuit 
Receiver, for $12.50; One $22.50 DeForest P.500 
Audion Panel for $15; One $17.50 DeForest P. 401 
Audion Panel for $11; Four $2.50-100 Amp. Light- 
ning Ground Switches for $1.50 each; Seventy-five 
$1.25—300 turn unmounted Honeycomb Coils for 
7S¢ each; three $3.50 Murdock Double pole Double 
Throw Antenna Switches for $2. each; Six $1.10 5000 
ohm Transmitting Grid Leaks for 50 cents each; Four 
$2.50 Essex Meter Double Slide Tuning Coils for $1 
each; One $270, 20 Watt DeForest Tube Transmitter 
for $75; One $350, 500 Volt D.C. Motor Generator 
(110 Volt D.C. Motor) for $100; One $1.50 5”, 100 
Turn Variocoupler for $1; One $750, 600 Meter 
Marconi Ship Transmitter for $100; One $350 Inde- 
pendent kw Ship Panel for $35; one $285 Crocker- 
Wheeler 4. K.W. Motor Generator—110 V-DC to 
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200 Volt AC, 500 Cycles for $85; One $85 Magnavox 
Loud Speaker for $30; One $150 Magnavox 3 Tube 
Power Amplifier for $60; One $25 Navy Type 150-750 
Meters Wave Meter for $8.50; One $5 Marconi Aerial 
Changeover Switch for $1.25; One $4 Murdock Osci- 
lation Transformer for $2. Send money order or check 
with order. We pay parcel post charges,»«but material 
shipped express, charges paid by purchasers upon re- 
ceipt. Mail your order NOW! Address National 
Radio Institute, Washington, D. C. 


Complete 50 watt transmitter. Use 
1DH ckt. C.R.A.C. All quality Apparatus. Heard 
2600 mi. All U. S. Districts worked, three Canadian. 
Write for description. Address 9ER, Lincoln, Illinois. 


SELL—At once. 


JUST RECEIVED 400 Transmitting Receiving Tubes 
from government, same cost $75.00 wiil sell $2.50, 
also 1000 Storage Batteries A.-B. $2.00. Transmitting 
sets cost $150.-—$25.00. 824 North Fifth, Phila- 
delphia, Pa. 

125 Watt Motor Generator, Excel- 


Three Circuit Receiver and 
Carlton Fidler, Box 303, 


SELL: 500 Volt, 
lent condition, $40.00. 
one step with tubes, $25.00. 
Ft. Lauderdale, Fla. 


SOMETHING NEW—Available to A.R.R.L. members 
only. We have just what you are waiting for. Beauti- 
ful Black and Yellow felt Pennant (6 x 24) for your 
Radio room, your station call letters at top and large 
embroidered League Emblem below, Price $1.35 post- 
paid. Send all orders direct to Eric Robinson, Jeffer- 
son Road, Webster Groves, Missouri. 


FOR SALE—High voltage generator, Sheltone, Dicto- 
graph Loud Speaker, Tresco tuners. Other apparatus. 
Write. 9BCX 


BARGAINS. Brandes phones, $4.85; Acme audio trans- 
formers, $3.98; Erla reflex transformers, $4.15; Para- 
gon Variometers, $4.65; Workrite Variocouplers and 
Variometers, $2.95; all prepaid. Merrimack Radio Co., 
Box 746, Lowell, Mass. 


FOR SALE: G. E. quarter kilowatt tube, used little, 
$60. Henderson Lynn, 16 Oakland Ave., Uniontown, 
Pa. 


BEST OFFER takes 4-DeForest Singer 50 Watt tuwoes 
Have never been used. The Radio Shop, Bradford, 
Pennsylvania. 


FOR SALE: 2-stage amplifier, Fisher Vario-Coupler, 


USL 80 AH “A” Bat. For prices, etc., write Ernest 


Thornhill, Muncie, Indiana. 

ENTIRE STATION OF 8WC must be sold; am going 
to the navy. One UP1016 750 Watt filament and plate 
supply transformer, $25.00; One UC1803 transmitting 
condenser, $3.00; One UP415 Plate Reactor, $4.00; 
One UP414 Microphone Transformer, $5.00; Two 
UC489 Filter Condensers, $1.00; One UP1718 Grid 
Leak, $1.00; One Ammeter 0-5 Amp. RCA,$ 5.00; One 
New Kenotron, $5.00; One UV202 New, $5.00; One 
UC487 Fiiter Coundenser, $1.00; One Western Elec- 
tric Microphone $3.00. Above Apparatus all RCA 
and was used very little for it was never set up. All 
guaranteed. Alban A. Michel, 116 senson St., Read- 
ing, Ohio 


9VD WILL MAKE A REAL DIRECTOR FOR THE 
CENTRAL DIVISION. 

FOR SALE. Complete 15 Watt phone transmitter. 
Esco motor generator and three WE tubes, sixty 
dollars. Radio, Box 36, Binghamton, N. Y. 


MAKE $120 WEEKLY IN SPARE TIME. Sell what 
the public wants—long distance radio receiving sets. 
Two sales weekly pays $120 profit. No big invest- 
ment, no canvassing. Sharpe of Colorado made $955 
in one month. Representatives wanted at once. This 
plan is sweeping the country—write today before 
your county is gone. OZARKA, 853 Washington 
Bivd., Chicago. 


SELL: C. W. parts cheap. Write for List. Kraus- 
Steffen, 1611 North Eighth Street, Sheboygan, Wis. 


OMNIGRAPH WANTED—Must be in good shape. 
Robt. G. Starrett, Sheldon, lowa. 
FOR SALE OR TRADE—3 WD-1i2 Brand new Radio- 
trons, $14.00. Want Filament Voltmeter and Aerial 
Ammeter, Thermo preferred, write what you have. 
Fay Allarding, Lake Odessa, Mich. R1. 
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SELL—Colt .45 calibre Army Automatic, $25; Lu 
.30 Calibre Automatic, $30; Perfect Condition. 8A60. 


100 METER coil and complete data for Reinartz Cir- 
cuit. Postpaid $1.50. Superior Coil Co., Harwichport, 
Mass. 


SELL—'% KW 500 cycle alternators, $70; ¥%4KW 
Ditto, $25; GE 1500 V 400W Generators, $35; RCA 
750W Transformer, $22.50; 5000V 1KW Transformer, 
$27; 4WE Peanut Tubes, $4; UV204A's, $135; 
UV203As, $32.50; UV206s, $125; UV203s, $23; C op 
Quarter Cash. Edward Page, Baldwinsville, N. Y. 
8AQ0. 


Transformer, 
U.B.C., .1001 


FOR SALE—One Murad T-11 .R. .F. 
$4.00. Also one FILKOSTAT, $1.50. 
Woodrow St., Columbia, S. C. 


WANTED—Portable Typewriter. Sell: Amrad short 
Wave Tuner with Grid Load Coil, $25; 50 watt Twoe, 
$12; 5 watt Tubes, $5; 32-350 V Dynamotors, $15; 
DC-AC Rotary Converter, $15; Natrometer, $15; 
nigraph, $10; Weston, 0-10 Ammeter, 

Rheostat, $3; DeForest Condenser, $4, 

Mann, Sea View Hospital, Staten Island, N. Y. 


REINARTZ and one step in Cabinet. Guaranteed,$20. 
Roland Place, 350 Sprague St., Fall River, Mass. 


PULMOTOR SERVICE FOR EDISON Bs. Do the 
cells choke up with salt crystals? Have the con- 
necting wires turned green and rusted off at the 
joints? Does it hold a charge like a _ sieve? It 
wasn’t made at radio 8ML. Just needs a shot of 
A-N-D-R-A-L-I-N. Write quick. Radio 8ML, 4837 
Rockwood - Road, Cleveland, Ohio. 


LAST | CALL! My brand new “Advance” 
$25. Never used. 8BQOB. 


Link Rect. for 


RUN A RADIO TUBE Exhange—We start you. 
Save your customers 25% and you make 25%. We 
sell—at 50% off. Tube and Batteries are the only 
renewals, several times per year for every set. A 
Radio tube Exchange makes $100 to $300 per week 
clear profit. Our Catalogue aud book of instruction 
cost us 50¢ to produce. It is full of information, 
business hints, ads. etc. We will send our book at 
cost and deduct the amount if you go in to this best 
paying oranch of KMadio. Radio Tube Exchange, 453 
Washington Se. Boston, Mass. 


SELL—Five watt rectified AC CW transmitter. 
five dollars. Archie Schultz, Clarkson, Nebr. 


- Sixty 


FOR SALE—Transformer UP. 1368—1100_ volts, 
centre tap, $15.00; Filter Choke U. P. 1653, $10.00; 
5 watt Kenotrons used 3 hours, $5.00. 2CVP, 58 
East 94th, N. Y. Cc. 


WANTED—United Wireless Coffin, two 
25,000 volt. .018 or 01 Condensers. Write 2 





Dubilier 
Z. 


5 


HAMS—GET our prices ond compiles on Printed Call 
Car Envelopes, Letterheads and Radiograms. HINDS 
& EDGARTON, Radio Printers, 19 S. Wells St., 
Chicago, Ill. 
FOR SALE—1 KW “Sinc” Spark Transmitter used 
by 1-CIB and myself, Type R Thordarson Transformer. 
Will sell or swap for CW. What have you, OM? All 
cards answered. 1-LY, Yarmouthville, Me. 


FOR SALE—Edison 6% volt. 225 amp. Battery fully 
charged, $40; No. 2 Jr. Omnigraph, $15; DeForest 
43 plate vernier condenser, cost $16, sell $10; Mag- 
navox Type Loud Speaker, $20; everything ig 
condition. Lowrey, 326 High St., Watertown, N. 


PARAGON RA 10 with Radio Electric Detector and 
two step. Fort, dollars, or trade for Western Electric 
non power Loud Speaker. E. W. Lamparter, South 
Sixteenth, Independence, Kansas. 

LITZ WIRE green siik two cents per foot. Postpaid. 
Superior Coil Co., Harwichport, Mass. 
SAVE MONEY on your radio apparatus. Our profit- 
sharing gives you all nationally advertised radio ap- 
paratus at a price that must interest you. Transmit- 
ting and receiving apparatus, meters, wire, batteries, 
tubes and all standard makes of complete _ sets. 
Prompt replies to all inquiries. Brand new, no sec- 
onds. We pay transportation. Jack Ross, Clayton, 
New York. DA DIT DA. 
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SELL—One Omnigraph with twelve dials. New and 
used ‘Parts. Write Albert Krug, Gardner, Illinois. 


SILVER NICKEL—Nickel plated iron—only another 
way of spelling T-r-o-u-b-l-e. For a lifetime B wire 
your Edison elements with 99% purest solid (not 
plated iron) No. 20 soft drawn nickel wire. 142e¢ foot 
prepaid. Who told a lye? Then why use it in your 
Edison B? Genuine Edison Electrolyte $1.50 5 Ib. 
can. Radio 8ML, 4837 Rockwood Rd., Cleveland, O. 


TELEGRAPH Y—Morse and Wireless—taught at home 
in half usual time and at trifling cost. Omnigraph 
Automatic Transmitter will send, on Sounder or 
Buzzer, unlimited messages, any speed, just as expert 
operator would. Adopted by U. S. Govt. and used by 
leading Universities, Colleges, Technical and _ Tele- 
graph Schools throughout U.S. Catalog free. Omni- 
graph Mfg. Co, 16M Hudson St., New York. 


HAMS WHO DESIRE SPEED—a moment’s attention. 
Brother Ham whose limit was 15 words doubled his 
speed in One Evening. Send your Call and ask for 
the facts as told by ™ & Dodge Radio Shortkut, 
Dept. SC, Mamaroneck, N. Y. 


BARGAINS—For that Storage B  battery—Largest 
size Edison A battery Elements only 4¢ per pair. 
$29.50 Edison A-6, 225 amp. hour cells for only 
$15.00 each. Everything in first class condition. We 
carry a complete line of radio supplies; write us your 
needs. Triumph Electric Co., Inc., Sheffield, Ala. 


FOR SALE—One Acme Modulation transformer, $2.50; 
Cne R.C.A. Radio Frequency transformer, U.V. 1714, 
$1.50; Four 5 watters @ $5.00, never been used; One 
2 stage amplifier, $25.00; One Thordarson C. W. Fila- 
ment transformer 8 volt secondary. 8BBF. 


SELL—Brand new French tube 50 watts 
$15.00; reason higher power, Reinartz tuner, 
1/5 H. P. Induction motor, $12.00. 2CUZ. 


EDGEWISE WOUND Copper Ribbon fs inch wide 
6 inch diameter 15¢ turn, any number turns one 
piece. Remler Giblin Coils mounted 25-75-100-150- 
200-300-400-500-600-750-1000 turns, half price. Gen- 
uine Silicon Transformer steel, cut to order, 25 cents 
pound, 10 Ib. and over, 4 cubic inches to lb. Postage 
extra. Geo. Schultz, Calumet, Mich. 

Two NEW TYPE S tubes in original sealed cartons, 
$8.00; Two Mershon Condensers, never used, $6.00 
A. E. Alger, Lorain, Ohio. 


output, 
$10.00; 


BARGAINS—Acme 75 Watt CW Transformers, $10. 00 
only few left. Workrite Neutroformers, $5.00 set 
VAN BLARICOM, Helena, Mont. 

SELL—Few new W.E. 50 watters, $27. each. 
Corps 30 to 350 volts D.C. dynamotor, $12.00; 
Peanut tubes, $4.75. 2BYJ. 


EVENTUALLY you will own a Neutrodyne, why not 
now? Fada 4 tube, $80; Freed-Eisemann 5 tube, 
$97.50. Tully Battery Co. Tully, N. 


Signal 
W.E. 


200 WATT PLATE Transformer. 
1200, either side of center, $11. 
meter 0-100 $5.25. Other Stuff. 


FIVE HUNDRED CYCLE, one kilowatt, motor genera- 
tor for sale. Complete with voltmeter, frequency 
meter and transformer. Kenneth W. Clark, Win- 
chester, Ind. 


Voltages 750, 1000, 
Roller’ Smith Millia- 
2 CNH. 


built 
Send 
Roach, 


FREE DIRECTIONS for constructing home 
Radio with two thousand mile receiving range. 
self-addressed stamped envelope. Maitland 
2905 Columbia Ave., Philadelphia, Pa 


F¢ ORE! GN COMMERCIAL STATIONS. Copy the Trans- 
atlantic Press. Set of three 1250 and 1500 Giblin 
Remler Coils, special $7.50, postpaid while they last. 
PHILADEPPHIA WIRELESS SALES CORP. 1533 
Pine St., Phila. 


ONE DEFOREST OT-3 Midget Transformer, Price 
$100.00, Our Price, $35.00; Four Weston Thermo 
Ammeters, Range 1.5 amps., Price $17.50 each, our 
Price, $13.00; One Weston Thermo-Galvanometer, 
Range 115 Milliamps, Price $18.50, Our Price $13.50. 
Cash with order. H. B. Shontz Co. Inc., 161 West 
64th St.. New York City. 


FOR SALE—80- 330 meter —— det.; 1 step com- 
plete with 80 amp. storage; 2 “B” batteries; 2 C30l-a 
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tubes and 1 pair fones. Also 5 watt CW 1CW fone 
transmitter complete with RCA helix; 16 jar rectifiers 
Federal condensers and microfone. Receiver $60, 
Transmitter $40. 8DBT, 41 Prospect St., Ashtabula, 
Ohio. 

CN240, $50.00; 
Detailed 
1558, 


FOR SALE—Navy Receiving Sets 
Navy Transmitting Sets CN100, $125.00. 
information on request. Milton Cone, Box 
Richmond, Va. 

CHEMICAL RECTIFIERS everything 
Lead, Aluminum, Solution, Test Tubes, 
Write for particulars. Dell Richardson, 
Il. SEBI. 

A NEW METHOD of ares and iltiinen s a wave- 
meter at home, makes it easy. No calculations or 
guesses. Send 10¢ for instructions. R. Moore, 
North Fourth Ave., Tucson, Ariz. 


to build them 
and Racks, 
Round Lake, 


V.T.1.—now made in Canada and known as 203B. with 
improved 5000 hour filament. Finest detector in the 
world. Ask any old timer. Postpaid $9.50. Western 
Electric “N” tubes $4.25; Myers with mounting clips, 
either type $3.75; Genuine Marconi V.24s $7.50. Cash 
with order. Reliance _Garage, Canora, Sask. (Can.4CE. ) 


GREBE CR9 practically new, $75.00. 
Thomson, 1909 3rd Ave. North, Seattle, Wash. 


FOR SALE—Autoplex receiver, $20.00. 1-Long 
wave — coupler, tapped primary and secondary 
$5.00. >» ms _Moore, 248 S. Balch St., Akron, Ohio. 


FOR SALE—1 Acme Detector and 2 Step, $25.00; 1 
complete set of DeForest parts for Honeycomb re- 
generative Set including 13 Coils, $45.00 W. E. 
Van Vall .ecnburg, 1005 So. 17th St., Fort Dodge, la. 
WRITE FOR prices on the parts you need for that 

Hoosier Radio Supply Co., 816 Johnson, 


FOR SALE-—Esco motorgenerator 1500 volts 600 
watts with field rheostat for panel mounting brand 
new, never used, $200. Ten watt C.W. and fone set 
all complete in cabinet and panel mounted antenna 
ammeter, 0 to 5 plate milliammeter, 0 to 250 Jewell 
meters; set can be used wtth any D. C. source plate 
supply, $75. Kennedy receiver 281 @ $95; 
Power transformer U. P. 1016 a@ $25; Magnetic 
mowulator 1367 @ $10; Omnigraph @ $18; 3 tube 
sockets for 50 watters @ $1.75 each; rheostat P.T. 
537 @ $5.00; Grid Chopper PX 1368 @ $4.50. No 
trades considered must have cash. [Every article 
guaranteed A No. 1 condition. SBCA. 


ATTENTION!! New tubes, any make 5 watters, $6.95; 


$4.35. Other apparatus 15% 


Detectors, Amplifiers, 
3015 Boulevard Place, Indiana- 


off list. E. M. Darter, 
polis, Indiana. 


SEVERAL 50 WATTERS $13 : eosie 1- 250 watter,$42; 
Radio Corporation tudes, excellent condition. B. Vail, 
761 State St., Schenectady, — 


FOR SAL E—250 Watt 500 Volt ESCO Bister-geneve 
tor $70.00; Grebe CRS $45.00. Both in Al condition. 
L. S. Hutton, 125 E. Market St., Warren, Ohio. 


RECEIVER—100-300 meters, two-step ‘enlle 


$38.00. Write 9COV. 


HAM 
with two tubes, 
FOR SALE—Grebe CR6, Sixty dollars; 4 W.E. type 
E 5S watters, perfect, five dollars. 8SBTO. 


USED Cardwell condensers in the set 
with which he worked French 8AB. There's a reason. 
Cardwell Transmitting condensers, 8000 volt, .00045 
Mf. maximum capacity, 43 plate, now obtainable 
from us. Price $15.00. Cardwell receiving condensers; 
11 plate, .00025 mfd., $4.25; 17 plate, .00035 mfd., 
$4.75; 21 plate, .0005 mfd., $5.00; 41 plate, .001 mfd., 
$6.00. ALSO General Radio type 247 W wavemeter 
and filter, $10.00. Write for quotations on other in- 
struments Herbert Isaacson, 515-8Cth St., Brooklyn, 
NY 


SCHNELL 


SEVERAL 50 WATTERS $13 each. 1-250 watter $42. 
Radio Corporation tubes, excellent condition. 8B. 
Vail, 1761 State St., Schenectady, N. Y 

only 90¢. 
Lerain, 
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INSULATORS—(QST No. 6) 
Lorain Radio Supply Co., 


PORCELAIN 
Why pay more? 
Ohio. 





REINARTZ 
$12; 2 CNH 


WESTERN 

$161, sell $ 
$125. sell $7 
Harden, Gre 


UNUSUAL B 
Original ca 
for fone, 
Very compact 
General Elect 
12 volts $18 
ing brand new 
233 amper: 
500 volt 07 
adapted for 
Wheeler nev 
KW used 
keys with b 
Henry Kienz 


WANTED 


and condit 


50c strai 
form only, 
Any othe 
AD rates 


Canadian 
Bathurst 


1AQB—1 


1IXAR-1BI 
Atlantic, M 


1ZD es 1CAF 
bridge, Ma 


2ALZ—Wi 
chel Field, H 


2CM—Corn 
East Orang 


Can. 3GV—A 


Canadian 3G‘ 


TIMMINS, N 


3S J—Arthur 
field, Marylan 


4HV—Herma 


4kKw—w. M 
ville, Florida 


SAKX—Durw 


SBS—Frank 


Texas 


SUP—G 
Ala 


6AAJ—1356 


6ANQ—Har 
Calif 


6DO—Norma 
mond, Calif 


6UR—Herber 
Leandro, Cal 


8AEJ—C. W 
Rapids, Mich 


8DNL—Kenn 


8CFM—John 
Haven, Mich 
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Heard west coast regularly, 


A. loud speaking outfit cost 
Grebe CRS and 2-step cost 
receiving parts. Jacob G. 


vy S watt fone _ sets. 
with dynamotor, transmitter 
nicrofones, keys, tubes, etc. 
from 12 volt battery, $75. 
143 ampere dynamotors for 
Excellent condition. Follow- 
ctric 1500 volt dynamotors 
supply $45; Holtzer-Cabot 
: volts; $22. Any of above 
$3. additional. \% Crocker- 
500 cycle generators $22.50 
tors $65.00. Flame proof 
$1.50 UV 203A tubes $30. 
B4th Street, New York. 


Vay 


nigraph, State model, price 
Barrett, Minn. 


\{ SECTION 

th copy in following 
—NAME ADDRESS. 
takes regular HAM- 


S. MacDonald, Box 458, 


Owen St., Hartford, Conn. 


Heap 132 Atlantic St., 


40 Main Street, South- 


Qtrs. Post Surgeon, Mit- 
ng Island, N. Y. 


Jr.. 63 Harrison St., 
92 James St., Ottawa, Ont. 
s 


eney, Lat. 48, Long. 81 near 


srio, Canada. 


rane, 317 Main Street, Cris- 
5 


dy, Cumnock, North Carolina. 


h, 1654 College St., Jackson- 


Wolfe City, Texas. 


s 

106 West Main St., Houston, 
S. 66th St.. Birmingham, 

4 


Ave., Burlingame, Cal. 
Route A, Box 406, Hemet, 


rd, 440 Tenth Street, Rich- 
448 Dowling Bilvd., San 


08 W. Bridge St., Grand 


nery, Lisbon, Ohio. 


514 Monroe St., Grand 


ALWAYS 


8DNQ—Frank F. Babb, 1307 S. Fountain Ave., Spring- 
field, Ohio. 


9AQQ—9. P. Stufflebeam, 1419 Logan Ave., Marinette, 
Wisconsin. 


9BHY—Leonard P. Megginson, 28 Orchard Ave., 
Webster Groves, Mo. 


9BUV—Joe Somers, 1804 Vermont Ave., Connersville, 
Indiana. 


9BZJ—Jos. L. Fijelde, Madison, Minnesota. 


9CSI—Martin L. Monson, Grafton, North Dakota. 


9CVM—Power 2 Watts, Reassigned to Jerome Kitter- 
man, Batavia, lowa. 


9DLX—Chester C. Jomes, 1130 Tennessee Street, 
Lawrence, Kansas. 


es0—ete Saxton, 4644 Maryland Ave., St. Louis, 
o. 





YOUR OWN Name, Address 


AND STATION ON CALL CARDS 
STATIONERY OR RADIOGRAMS 


Be individual, Be 
owineyrniur ~~} up-to-date. Enjoy 
SAG STATION Low these neat and 
———= stylish conven- 

iences made es- 

pecially for YOU. 

Good quality ma- 

terials — highest 

class workman- 
ship Very low 
prices 


MONEY REFUNDED 


- if Not Thoroughly satis 


RA DI OGRA M ARR.L. Emblem 


1} rT Used Where Re- 

| STATION 9AHQ 4 =—™ quested by 
= nee ee ——_—_—_—_—_—_ mana Member. 

io mee, Special! 

|: 





printing. 
quality, neat 
typography. Lat- 
est design. 100 
only $1.75; 200 
-$2.75; 300-$3.60, PREPAID Government post 
ecards 1¢ extra per card. Blue, green or brown call 
85¢ extra. These save time and bring many re- 
plies. RADIOGRAMS: 
Printed in black on good quality canary colored 
bond paper. The kind all amateurs enjoy receiving. 
They give your messages personality. Get these 
now. 100 only $1.75; 200-$2.75;300-$3.60, PRE- 
PAID. Glued in pads 25¢ per hundred extra. 
These are all the rage. 

LETTERHEADS and ENVELOPES: 
Good quality clear white smooth surface bond 
paper—-exact kind we use on our own business and 
personal stationery. Black printing. Neatly ar- 
ranged to please and be appropriate for amateurs. 
You will be more than pleased, Letterheads 8% x 
5%. Envelopes 6%” long 100 of each only 
2.25; 200 of each only 33.25; 300 of each only 
4.25 PREPAID. Double lengths 8% x 11 for 25¢ 
per hundred extra. Individual radio stationery 
gives you prestige and makes you envied by your 
friends. .You cant afford to be without your own 
stationery at these low prices. 

LOGS (a Personal Receiver Record): 
All amateurs say these Logs are not only a lux- 
urious convenience but a necessity. They can’t 
get along without them. Ideal to save or to mail 
to your friends. Each sheet contains your name, 
address and station. Separate columns for the 
eall, time received, remarks and other desired in- 
formation. Printed on good quality bond paper. 
100 only $1.75; 200-$2.75; 300-$3.60 PREPAID. 
Glued in pads 25¢ per hundred extra. Once you 
use these you will never be without them. 
Send order with check or money order today—NOW 


RADIO PRINTERS, Dept. 14, Mendota, Ill. 


9 
9 











MENTION QST WHEN WRITING TO ADVERTISERS 





—FOR YOUR CONVENIENCE— 


QST’S INDEX OF ADVERTISERS 


IN THIS ISSUE 





Acme Apparatus Co., The 
Adams-Morgan Co The 

Alden Mfg. Co., The 
Allen-Bradley Co., The 
American Hard Rubber Co. 
American Radio Mfg. Co. 
American Radio & Research Cor) 
American Transformer Co., The 
Amsco Products, Inc., 
A.R.R.L. Application Blank 
Atlantic & Pacific Radio Co 
Ayres Battery Corp 


Bakelite Corporation 
Ballard, R. C. 
Bechberger & Co., P. F. 
Boonton Rubber Co 
Branston & Co., Chas. A 
Bristol Co The 

Bunnell & Co., J. H 
Burgess Battery C« 
Burton-Rogers Co 


Cardwell Mfg. Corp The 
Chelsea Radio Co 

Chicago Salvage Stock Store.. 
onnecticut Telephone & Electri 
‘onsrad Co., The 

Xoto-Coil Company 

rosley Mfg. Co 

unningham, E. T., Inc. 
‘utler-Hammer Mfg. Co 
CutRate Radio Co., The 


Diamond State Fibre Co 
Dubilier Condenser & Radio 
Durham & Co 


Eisemann Magneto Corp 

Electric Specialty Co. oe 
Electric Storage Battery Co., The 
Endly, C. C 


Fansteel Products Co., Inc 
Federal Tel. & Tel. Co 
Fleron & Son, Inc.. M. M 
France Mfg. Co., The 
Freed-Eisemann Radio Corp 
Freshman Co., Inc., Charles 
Frost, Hebert H 


Electric Co 


HAM ADS 

H & H Radio Co 

Hommel Co., Ludwig 

Hartford Instrument Co., The 


Heath Radio & Elec Mfe. Co 


ternationa Correspondence Schools 


Jefferson Elec. Mfg. Co. 


Jewell Elect. Instrument C 


Kellogg Switchboard & Supply 
Kilbourne & Clark Mfg. Co. 
Kimley Electric Co. 


Lincoln Mfg. Co 


Magnavox Co., Inc. , 
Marle Engineering Co. 
Martin-Copeland Co. 
Milwaukee Radio Club, Inc 
Murdock, William J 

Myers Co., Ltd E. B 


National Cx The 
National Carbon Co., In 
National Ele« Supply Co. 
Newman-Stern Co., The 


Post Electric Co 
Premier Elec Co. 


Radio Cory of America 
Radio Instrument & Panel Co 
Radio Printers : 

Radio Tube Exchange 
Rauland Mfg. Co. 
Roller-Smith Co. : 

Rose Radio & Elec. Supplies 
Rusonite Products Cerp. 


Shamrock Mfg. Co. 

Signal Ele« Mfg. Co. 

Sta-Rite Battery Co 
Stromberge-Carlson Telephone Mfg 


Thordarson Ele Mfg. Co 
Troy Radio Co 


Shop 


Western Coil & Electrical Co. 
Westinghouse Elec. & Mfg. Co 
Westinghouss Union Battery C 
Weston Electrical Instrument C 
Whittlesey Engineering Corp 


Y.M.C.A. Radio Schoo 


Zenith Radio Corp 
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Amred Radio Unit, removed from Console 
Cabinet, to show Bradieystat and Bradleyleak 
mounted in front of detector tube 
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Amrad Adopts Both Bradleystat and Bradleyleak! 


The Amrad Jewel—lItalian Renaissance Period Art Model 
Is Now Equipped With Ultra-Fine Tuning Control 


ren 


dels, with self-con- 


e expensive Amrad receiving sets, 


he beautiful Jewel Console models, 


| with Bradleystats and Bradley- 
wire rheostats have given way to 
lleystat. The old type of grid leak is 


stepless Bradleyleak. The perfect fila- 
the Bradleystat means greater range 


om. The stepless grid leak adjust- 
sdleyleak, from 4% 
means higher tube 


aker, battery com- 
hly perfected tuner, 
elective with the 
t and grid control, 
ng range reception. 


atest bulletins 





OUR radio receiving set will afford new possi- 

bilities and new thrills if equipped with Bradley- 
stats and Bradleyleaks. Many radio dealers replace 
the wire rheostats of ready-built sets with Bradleystats, 
and they invariably recommend them to set builders 
who seek the best in radio. 
The Bradleyleak has the endorsement of Amrad, Flew- 
elling, Kennedy, Crosley, Clarkson,Cockaday, and other 
radio engineers. It is pronounced 
“the perfect grid leak” by all users. 
Ger the benefit of the graphite disc 
design by avoiding all substitutes. 
Carbon or metallic powder was 
abandoned, years ago, as impractical 
and unreliable. Insist that your dealer 
supply you with the genuine Brad- 
leystat and Bradleyleak. 


‘ There is no substitute for 


ning and per- Electric Controlling Apparatus the scientifically-treated 


eak control gr ite discs 
277 Greenfield @) Milwaukee, 
Ave. Wis. 


DLEY CO. HAS BUILT GRAPHITE DISC RHEOSTATS FOR OVER TWENTY YEARS 
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All That Its Name Implies 


Amateurs and experimenters who like to try out and study various hook-ups find 
the most economical and practical solution to their condenser problems in the 


INEGTIGUT 


D-10 
TRIPLE RANGE CONDENSER 





This instrument is all that its name implies— As the chart shows— 
Three c lensers ir ‘ The range indicated by Curve B—from .000075 to .000275 
iree condensers in one— mfd ipproximately that of an eleven plate condenser. is 
= : scured by wiring into the circuit from posts G and B. The 
Three ranges of capacity— range indicated by Curve A—from .0001 to .0006 mfd.- 
pproximately that of a twenty-three plate condenser, is 
rhree times the usefulness of any single instru- secured by wiring into the circuit from posts G and A. 
ment. The range indicated by Curve AB—from .00015 to .00085— 
: , pproximately that of a forty-three plate condenser is 
It is so designed that certain simpie changes ecured by bussing A and B and wiring into the circuit 
in its terminal connections give it the same from G and B 
three ranges of capacity and enable it—a single FEATURES 
instrument—to take the place of the eleven, One hoie mounting Complete shielding 
the twenty-three, and the forty-three plate Minimum loss Vernier Scale 
condensers. Compact size 


Price $4.50 complete, with dial, index stud, spacing washers, and buss bar 


Send for Bulletin A-104 describing this unique instrument, with information and diagrams 
illustrating its special applications. 
@® CONNECTICOT “ftincrc COMPANY @® 
MERIDEN CONNECTICUT 


Radio Division 








ag sES FOR CHARGING 
STORAGE “B” BATTERIES 


“B” BATTERY 


HE 





Lamp in Primary 
Cireuit to be from 
100 to 200 watts 
depending on charg- 
ing rate desired and 
characteristics of 


transformer 





tits for harging Storage 
required (.1 amp.), use one 
amp we two Tubes 


\ Rectifier Without a Filament 


addition to charging Storage ““B”’ Bat- 





eries, the “S’’ Tube finds ready applica- 
on in transmitting circuits. 


very day we receive Letters from lead- 

ng amateurs praising “S’’ Tube results. The Improved “S” 

These are from “S” Tubes sold a year Fubhe Recta, 

. “Le ny - a Type 24000 is des- 

ir so ago, since which the Tubes have : 

“ cribed in Bulletin 

een greatly improved—current capa- 3.2 et the of 
ty increased 100°, voltage increased request. 

1/3“ and the uses increased. If you are already 
using “S” Tubes, 
sBQP Henry Conrad, West Philadelphia) i 
‘ | worked 9CO in Minnesota, 1300 mile IN THE send us your ser- 
DLE OF THE DAY. My set t four “SS” Tubs ind 

) watt tubes, radiating 3.4 amy with 750 rectified may obtain fullest 
>» lubes have been in onstant ise over 18 
hout any troubk On distance and also 
te always reported f.b. or d. Hav data 
FY Portland, Oregor 2500 mil 


vice records so we 


rHS wit possible operating 


n t 











» your Dealer and demand “S” Tubes. 
s not stocked, send remittance to us 
ve will ship as promptly as the filling 


orders permits. 


\CAN [RADIO AND [RESEARCH (ORPORATION 


ME! 





205 College Ave., Medford Hillside, Mass. 


AMRAD Dealers in Principal Cities and Towns 





